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TRANS L'ATTOEN 


eS si HIS Tranflation was undertaken 
principally for the purpofe of 
furnifhing fome Gentlemen to. 

whom I was giving a courfe of lectures 
in Chemiftry, with a concife work, which 
might ferve as a reference for all the moft 
important fats relative to this ufeful — 
_fcience. The author’s profeffed defign 
is to give a brief recapitulation for the 
ufe of thofe who have paffed through a 
courfe of regular inftruction ; and at the 
A 2 fame 
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fame time to provide a fort of elementary 
work for thofe who mean only to take 
a general and curfory view of the fubject, 
‘His Manuat, therefore, confifts of a fhort 
rationale of all the principal operations 
in Chemiftry, introduced by fo much of 
the theory of the fcience, and of the ~ 
chemical hiftory of bodies, as may render 
it intelligible to thofe who have not en- 
joyed the benefit of previous information. 
Thus it contains a large ftore of know- | 
ledge in a very fmall compafs; and may. 
be perufed with great advantage, either 
by the ftudent who wifhes to review his 
former acquifitions, or by the artift, who 
is obliged to content himfelf with a con- 
cife abftraét of tlie fcience. 


The tranflation was made from the 
fecond edition of the original, omitting, 
however, a few notes, which were in- 
tended as replies to fome criticifms on 
the work, publifhed in one of the French 

Literary 


PREFACE v 


a Literary Journals. In lieu of dele: I 


added a few of my own, relating to fome 
. doctrines and faéts with which M. Beaumé 
appeared unacquainted or mifinformed. 


My opinion of the utility of this work 
has been confirmed by its reception from 
the public; which has produced. a de- 
mand for a new edition. On this occa- 
fion, I thought it my duty not to leave 
the reader unacquainted with fuch efta- 
blithed faéts and doctrines as have ap- 
peared fince the former publication, 
_whereby the ideas of the original author 
are in fome important cafes either cor- 
rected or extended. But as my own 
chemical ftudies had for ome time been 
intermitted, I took the liberty of requeft- 
ing the affiftance of my friend, the Rev. 
George Cadogan Morgan, who has for 
a confiderable time been affiduoufly em- 
ployed in a courfe of chemical reading 
and experiment, the refult of which will 

#3 probably 
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probably be given to the public, in an 
extenfive collection of chemical facts, 
formed on the plan of Mr. Beaumé’s 
larger work. He has kindly furnifhed 
me with a number of notes for my pur- 
pofe, with which I have enriched the 
prefent edition. They are diftinguifhed 
by the letter M. affixed. 


A MANUAL 
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OF CHEMISTRY. 


DON CE ey tr A SS OR EO oN. 


HEMISTRY is a fcience founded on 
C experiment. Its object is the analyfis 
or decompofition of all the bodies in na- 
ture; and the combination of all thefe bodies, 


or their principles, with each other, for the 
purpofe of forming new compounds. 


Mechanical divifion does not decompofe 


bodies ; it only divides them into more and more ~ 


minute parts, but ftill homogeneous and of the 
fame nature, Mechanical divifion is therefore to- 
tally infufficient for the analy fis of bodies; and it 
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2. INTRODUCTION. 

is neceflary to have recourfe to other inftruments 
lefs confined in their action. The elements, or pri- 
mitive principles of bodies, of which we are foon 
to treat, become, in the hands of chemifts, 
inftruments fit for producing thefe divifions, 


-and for feparating the conftituent parts of bodies. 


It is this latter kind of divifion that is termed 
the analyfis, or chemical decompofition of bodies. 
i 
GENERAL IDEA OF THE UNION AND 
COMPOSITION OF BODIES, 


When feveral particles come infenfibly into 
union, they form a larger mafs. When this 
mafs.is formed of parts of the fame nature; or 
homogeneous, and,becomes evident to the fenfes, 
it forms what Becher and Stahl have termed 
aggregation; and they have called the mafs re- 
fulting from this union an aggregate or aggregated 
body, becaufe it. produces only an addition of 
particles of the fame nature, or a mafs merely 
larger in bulk, and not a compofition. 

But when two bodies of a different nature 
join together, there refults from this union a 
new mixed body, which partakes of the proper- 

ties 
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ties of each of the component bodies. ‘This is 
what Becher and Stahl have termed mixture, and 


what we fhall call the combination or chemical 
compofition of bodies. 


We fhall give the name of compound bodies to 
thofe which are formed by the union of parts 
of a different nature. Thefe heterogeneous parts 
are termed principles or conffituent parts, which 
itsis of importance clearly to diftinguifh from 
integrant parts. Natural philofophers underftand 
by integrant parts the fmalleft molecule of an 
extremely divided body, which is not fufceptible 
of a further divifion without decompoñtion. — 


ON Le + Nee TES 


In Chemiftry the terms relation or affinity are 
ufed to exprefs the tendency which the particles 
of matter have to unite or combine with each 
other, whether thefe particles are of the fame, ? 
_or of an abfolutely different nature. Chemiftry 
and Natural Philofophy are not as yet fufficient- 
ly advanced for the explanation of the caufe of 
this phenomenon, which is a general one, and per- 
_petually met with in nature and in all the ope- 
rations of chemiftry. 

AVS Some 
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Some Chemifts, without having fufficiently 
examined the properties of bodies, have ranked 
chemical affinities among the number of thofe 
ingenious fyftems which are formed only to 
* fubfift till new ones fpring up to deftroy them ; 
but this is by no means the cafe with refpeét to 
thefe affinities, which, on the contrary, are a 
property inherent in matter. 


Several able chemifts, who have confidered 
the fcience in amore general point of view, have 
recognized this inherent property of matter, and 
the difpofition which certain bodies have to 
unite with each other; they have remarked that 
there are fome which unite with great facility, 
while others do not combine but with much 
dificulty, and a third fet refufe to enter into 
the leaft union by any methods as yet difcovered. 
It would be wrong, however, to conclude that 
thefe bodies have no affinity, becaufe we have 
not as yet found means to make them unite; on 
the contrary, there is every reafon to fuppofe 
that the effect might be produced by more ftu- 
dicd methods. the 


To determine by a fufficient number of expe- 
riments the order in which different bodies will 
unite 
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| unite fucceffively with each other, is one of the 
moft important fervices that can be rendered to 
Chemiftry. The late M. Geoffroy the phyfician 
was the firft who thought of comprizing in a — 
table the fundamental relations or affinities in 

Chemiftry. Although this table be liable to 
various exceptions and alterations which we fhall 
remark as occafion offers, it ought, however, 
to be regarded as a mafter-piece in its kind; and 
may ferve as a chart or guide to all who defire to . 
perfect or augment it. It forms a kind of con- 
nected feries of knowledge, which has thrown 
more light upon Chemiftry and Phyfics than all 
the criticifms which have been made upon it to 
the prefent day. 


M. Geller has confiderably augmented this 
table ; but I conceive it would be moft advanta- 
geous to give two fuch tables at once; one. of 
which fhould prefent the order of the affinities of 
bodies by the moz/? way, the other, the fame 
order by the dry way. There are in Chemiftry 
an infinite number of circumftances, which will 
be pointed out, in which bodies that fhew no 
affinity by the moift way, do by the dry way; 
and vice verfa. This is what has led me to ima- 
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gine that the double table which I propofe 
would be extremely ufeful. 


M. Macquer has treated on what relates to 
affinities at large in a particular memoir, which 
is the fubject of one of our chemical lectures. 
He lays down a methodical divifion of affinities 
or rather a divifion of the different ftates in which 
affinities are met with in the operations of Che- 
miftry; though otherwife he admits only a fin- 
gle fpecies of affinity, which is abfolutely the 
fame, and which he traces as proceeding from 
the fame caufe. He arranges all the chemical 
affinities under feven claffes. . 


x AFFINITY OF AGGREGATION. 


The affinity of aggregation is the power which 
caufes two homogeneous bodies to tend towards 
each other, and to cohere after they are united. 
Such, for example, is the cohefion of two po- 
lifhed furfaces applied to each other, or the 
movement which two drops of a homogeneous: 
liquor, placed near each other, make to come 
into union. 


2. SIMPLE 
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2, SIMPLE AFFINITY OF COMPOSITION, 


Simple affinities of compofition are thofe from 
which new combinations refult. Such are the 
folutions of bodies in acids. If, for example, 
white marble is put in fome nitrous acid, it dif- 
folves in this liquid, and the compound which 
refults has properties participating of thofe of 
the acid and the earth. : 


3) COMPOUND AFFINITY. 


Compound affinities are thofe of heterogene- 
ous bodies which have mutually an equal affinity, 
whence refults a mixture without any decompo- 
fition. But the compound has properties differ- 
ent from thofe of each of the bodies feparately. 
For example, if four drams of lead, and as 
much tin are melted together, and two drams 
of mercury are added to this mixture, the mer- 
cury unites with the two bodies, becaufe its 
affinity to each of them is nearly equal; and the 
product is eager, brittle, and more fufible than 
the tin and lead feparately. Thefe properties 

proceed 
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proceed from the mercury, which has only a 
- fluid confiftence. 


4, AFFINITY BY MEANS OF A MEDIUM. 


Affinities by means of a medium are thofe of 
bodies which are unable to enter into union ex- 
cept through the addition of fome other body 
which has an affinity with each of the primitive 
bodies. If water is poured upon white marble; 
no union takes place; but on adding nitrous 
acid the water and marble unite. The nitrous 
acid is the proper medium for uniting calcareous 
earths with water. 


s AFFINITY OF DECOMPOSITION, 


Affinities of decompofition are thofe whence 
refult decompofitions and new combinations. 
To a folution of white marble in the nitrous 
acid, add fixed alkali. This will unite with 
the acid, and precipitate the earth of the 
marble. 


6 RECIPROCAL AFFINITY, 


Reciprocal affinities are thofe whence reci- 


 procal decompofitions proceed. For example, 
nitre 
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nitre is decompofed by the vitriolic acid, becaufe 
this acid difengages the acid of the nitre, and 
- combines with its alkaline bafis. Thus is form- 
ed a vitriolated tartar. But this fame nitrous 
acid, which has thus been detached by the vi- 
triolic acid, being afterwards mixed with the 
vitriolated tartar, difengages the vitriolic acid 
in its turn, takes poffeffion of its alkaline bafis, 
and forms with it a true nitre, the se that 
exifted before thefe operations. 


‘mn DOUBLE AFFINITY, 


Double affinities, or affinities of four bodies, 
are thofe from which refult two decompofitions 
and two new combinations, from the recipro- 
cal changes of the feveral bodies. Such are, 
firft, the decompofitions of vitriolated tartar and 
Glauber’s falt by all metallic folutions in the 
nitrous acid, and alfo by vinegar of lead. 
2dly. The procefs for making Pruffian blue. 
3dly. That in which the butter and cinnabar 
of Antimony are made at the fame time. 4thly. 
The decompofition of fea falt by folutions of 
lead and filver. There are in chemiftry a great 

number 
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number of fimilar examples of affinities of four 
bodies which act fimultaneoufly when mixed 
together. | 


The agency of the four fubftances in this clafs 
of affinities, fhews that there are bodies which, 
when in an aggregate mafs, are abfolutely infolu- 
ble in fuch or fuch an acid, but which become 
perfectly foluble when greatly divided. This 
divifion is very effectually produced by diffolving 
them beforehand in that acid or menftruum 
which agrees beft with them. From hence it 
follows, that if, by any mechanical means, 
bodies are fuffciently divided, an union may 
be effected between thofe that appear to have 
the leaft difpofition towards combination; and 
this is what I have, in fact, obtained in many 
operations which we fhall have occafion to. 
mention. 


ON. 
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PRIMITIVE PRINCIPLES or BODIES. 


BAHE greater part of Philofophers have 
{ = admitted primitive principles; that is 

: to fay, bodies of great fimplicity, 
Lich ferve for the formation of all the bodies 
in nature, but, as we fhall prefently mention, 
in a progreflive order. ‘To thefe principles they 


have given different appellations, as elements, 
atoms, monades, proper matter, &c; and they 
have fometimes attributed to them properties 
which were purely relative only to what they 
propofed to explain. 

| However 
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However this be, and under what denomi- 
nation foever the primitive principles of bodies 
be confidered, we ought to conceive of them 
as eflentially of the greateft fimplicity, without 
conftituent parts, and on account of the te- 
nuity and fubtility of their particles, not perceiv- 
- able or cognizable by any of our fenfes. 


Stahl has reafoned a good deal upon thefe 
fimple principles, and has employed them ad- 
vantageoufly in elucidating the theory of Becher 
and eftablifhing his own. But whilft he explains 
himfelf clearly concerning the fimple and ho- 
mogeneous nature of thefe principles, he does 
not with the fame precifion determine whether 
we ought to admit feveral fpecies of them, which 
are heterogeneous. with refpect to each other, 
and poflefs different properties. In fact, it is 
impoññble for us to acquire the knowledge of 
this fubject. 


~ He fhews only that this was his opinion ; and, 
in reality, it appears difficult to conceive how a 
fingle fimple and homogeneous principle can 
form all the different bodies exifting in nature. 

The 
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The molecule of this fingle principle by uniting . 
-fhould only form aggregations, which would 
always be of the fame fpecies, and not com- 
pounds. It appears reafonable, therefore, to ad- 
mit feveral kinds of principles equally fimple, 
but differing from each other in properties. We 
imagine it to be dificult to determine their num- 
ber; and the reafons of this ‘will be better 
perceived when we fhall examine the properties 
of the true principles of bodies, or at leaft of 
thofe which we ought to regard as fuch. 


What Becher and Stahl] term fecondary prin- 
ciples, principled principles, or mixts, are the 
bodies which are formed directly by the combi- 
nation of the different fimple principles which 
we have juft mentioned. Thefe compounds of 
the firft order form, according to Becher and 
Stahl, FIRE, AIR, WATER, and EARTH. They 
partake confiderably of the properties of _the 
fubftances whence they are formed; that is, 
they have ftill fuch a degree of fimplicity as to 
be indeftruétible and unalterable by all our 
chemical analyfes. In a word, all the efforts 
made to the prefent time to decompofe them, 

have 


14 ELEMENTS OR 


have been totally infufficient.* For this rea- 
fon, we fhall name them elements or primitive 
_principles of bodies. .The union of thefe prin- 
ciples, their different proportions and methods 
of arranging themfelves, produce all the variety 
of bodies which exift in nature. We fhall 
demonftrate thefe truths in a large detail, by 
giving the analyfis of the bodies of the different 
kingdoms. 


Becher and Stahl, purfuing further and fur- 
ther the combinations of the primitive prin- 
ciples, and of thofe which they term fecondary, 
eftablifh different orders of compound bodies, 
to which they give improper denominations. 
The fignification of many of thefe terms is even 
‘contrary to the ideas ufually affixed to them, 
and is liable to occafion obfcurity. 


The bodies which they name compounds are 
thofe formed by the union of their fecondary 
principles; thofe which they term decompounds 
are fuch as are formed by the union of com- 


* Common or atmofpherical air muft be excepted, as will 
be prefently fhewn, J. A. | 
pounds ; 
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pounds; and they call /uper-decompounds thofe 
which refult from the union of decompounds. 
This, in a few words, is the whole theory 
which Becher and Stahl have laid down with re- 
gard to fimple principles, and the combination of 
thefe principles to form more compound bodies, 
and thus in an indefinite progreffion. 


Ir appears to us much more convenient to 
adopt the denominations given by M. Macquer 
to thefe different orders of compounds. He. 
terms them compounds of the firft order, of the 
fecond order, &c. which leaves no room for any 
kind of obfcurity. 


Chemifts have not always agreed among 
themfelves concerning either the number, or 
the nature of the principles of bodies. Paracel- : 
fus admitted as principles the products which 
animals. and vegetables furnifhed during their 
analyfis. Of thefe he eftablifhes two fpecies, 
the afive and the paffive. His ative princi- 
ples are three in number, SPIRIT, OIL, and 
SALT; his paflive, two, WATER and EARTH. 


By /fpirit, or mercury, he. underftands 
falt diflolved in water; by «/, or fulpbur, 
| 3 all 
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all oily liquors; by /a/t, all faline matters; by 


water, which he alfo termed phlegm, all watery — 


liquors; and by earth, all fixed matters. 


This dotrine, eftablifhed by Paracelfus, was 
adopted by the chemifts of his time, and has 
been followed by feveral of the more modern. 
But Paracelfus and thofe of his fect have con- 
_ fidered as principles, fubftances which are not 
fo. They have not, by any means, the fim- 
plicity of real principles ; on the contrary, they 
are, as we fhall find, maffes of compounded 
fubftances, very different among themfelves, 
and which may be reduced into others much 
more fimple. 


Becher, perceiving the obfcurity of this 
theory, attempted to rectify it. He eftablifhed 
only two principles or elements of bodies, water 
and earth; but that he might be able to account 
for the properties of all compound bodies, he 
admitted three kinds of fimple and elementary 
earths. The firft of thefe he termed vitrifiable 
earth, the fecond, imflammable earth, and the 
third, smercurial earth. | 


Vitri- 
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Vitrifiable earth, according to him, is the 
principle of fixity and hardnefs in bodies, and 
of vitrification. 


By inflammable earth he underftands that 
which contains the principle of inflammability. 


And by mercurial earth he means the prin- 
ciple of metallifation ; that is to fay, that which 
combined with the other two, is proper for the 
formation of metals. 


Stahl, in rectifying, in his turn, the theory 
of Becher, has proved after a fatisfaétory man- 
ner the exiftence of the two firft earths; but he 
calls into queftion the exiftence of the third, 
as not appearing to him fufficiently demon- 
ftrated. | | 


In agreement with the beft chemifts and natu- 
ral philofophers, we ought to regard WATER, 
‘ FIRE, and EARTH, as the elements or true 
primitive principles of bodies. To thefe three, 
may be added air: the experiments of Boyle, 
and particularly thofe related by Hales in his 
Vegetable Statics, fhew, at leaft, that this ele- 

ment 
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ment makes a part of many compound bodies, 
and that it is one of the conftituent principles 


* OF organifed bodies. 


Nature prefents to us thefe four elements or 
primitive principles under two different ftates ; 
1ft. detached, not making part of any compound 
body, and in a ftate of purity fufficient for be- 
ing recognized: 2dly. combined with each 
other in an infinite variety of ways, and in all 
kinds of proportions, forming all the compound 
bodies with which we are acquainted. 


We fhall examine the properties of thefe 


“elements in both thefe ftates; and firft thofe 


which they poffefs when not conftituting a part 


of any body.. When we come to treat of thé 


analyfes of bodies, we fhall inveftigate their pro- 
perties in thofe compounds of which they make 
a part. 


O NS Ful RE, 
FIRE is a matter eflentially fluid, the prin- 


ciple of fluidity in other bodies, and always 
| in 
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din motion. It is the principal agent and caufe 


of almoft all the compofitions and decompofi- 


tions which take place in nature. 


Fire, with refpe&t to us, is a fimple element, 
appearing to have no conftituent parts; how- 
ever, as the light which proceeds from the fun 
may be decompofed into feven different colours by 
means of the prifm, and as thefe differently colour- 
ed rays have, moreover, each their proper refran- 
gibility, we may fufpeët that fire is compofed of 
parts, very fimple indeed, but heterogeneous with 
regard to each other.* This reflexion adds 
probability to the opinion of thofe philofophers 
who think that the bodies which, on account 
of their fimplicity, we are obliged to regard as 
elements, are themfelves compounded of ftill 
more fimple fubftances. However this be, we 
fhall confider elementary fire as not having con- 


© Mr. Beaumé feems to regard light and fire as the fame 


bodies. The different effe&s which in fimilar circumftances 


are produced by them; the appearance of light in feveral cafes 


_ without heat, and wice verfa, of heat without light, afford 


fufficient reafons for doubting any theory which is founded 


on their identity, or, on the fuppofition that in all cafes they 
act as one and the fame element, M, 


B | , ftituent 
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ftituent parts, till the fphere of our knowledge 
is more enlarged in this refpect. 


The particles of which fire is compofed have 
fcarcely any mutual cohefion. They are of an 
inconceivable fmallnefs, furpafling that of other _ 
bodies. We fhall confider fire under two dif- 
ferent ftates. 


When it is pure, detached, and not a part 
of any compound, it has an aëtion upon all 
bodies, and even becomes. an inftrument proper 
for analyfes and recompofitions. 


When it is combined with other fubftances, 
and makes one of the conftituent principles 
of compound bodies, it is inactive, and in per- 
fect repofe, and cannot put itfelf in motion put 
when it is excited. ' 


The figns by which the prefence of fire is 
difcovered are the effets which it produces; 
viz. 1. heat, 2. light, 3. colour, 4. the dila- 
tation or rarefaction both of fluids and folids, 
5. combuftion, fufion, &c. 


oo 


Some philofophers think that light is a cer- 
tain fign of the prefence of fire; but this may 
8 be 
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be queftioned, fince heat and light may exift 

without each other. A very hot iron gives no 
light in a dark place, and yet is in a ftate capa- 
ble of inflaming combuftible bodies: the. focus 
of a concave mirror is not luminous, although 
it is of fuch exceflive heat as to be capable 


of inftantly fufing and vitrifying the hardeft 
bodies.* : 


It is the fame with refpect to light: it may 
exift without heat. The rays of the moon, 
colleéted by means of a concave mirror, or a 
large lens, form a very luminous point, + which, 
received upon the ball of a thermometer, indi- 
cates not the leaft heat. 

An unequivocal proof of the prefence of 
fire, is the dilatation which it occafions in all 


* Perhaps the heat which fire manifefts wherever it is 
prefent, is only occafioned by the aétion which it exerts on 
the bodies it touches, It is difficult, and perhaps impoffible, 
to fupport this opinion by experiments ; I offer it, therefore, 
only as a conjecture founded on fome probabilities, 

+ Surely the point formed by the colleéted lunar rays is not 
more luminous than that of the folar rays. When the focus 
falls in the air it is not vifible in either cafe; but received upon 
any body capable of refie&ting the rays, thofe of the fun are 
ftrongly luminous, as well as thofe of the moon, J. A. 
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bodies. It penetrates. all with extreme facility, 
diftributing itfelf uniformly through all parts of 
their mafies. None is capable of refifting its 
ation. When it has introduced itfelf into 
bodies, it dilates them, warms them, and caufes 
them to occupy a greater bulk than before, with- 
out augmenting their weight:* it, however, 
dilates liquids and bodies of rare texture more 
readily than thofe which are folid and very 
denfe. 


Cold, which is only the abfence of part of 
this fire, produces a contrary effect; that is, 
the lefs bodies are penetrated by fire, the more 
they lofe of their bulk, without lofing any of 
their weight. They confequently increafe in 
Specific gravity and hardnefs, becaufe their par- 
ticles become. more clofely joined to each 
other. 


* The addition of heat to a body on the fuppofition of its 
corporeal nature inftead of increafing ought to diminifh the 
weight of that body. On the fame principles that air added 
to a body would diminith its weight in water. So fhould 
heat added to a body diminifh its weight in air. From feveral 
experiments made on large mafies of red hot iron, by Mr. 
Whitehurft, we have every reafon to believe that this is aétually 


the cafe, M. 6 


This 
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This property of fire eafily to penetrate and 
dilate bodies, has been advantageoufly applied 
in the conftruction of thermometers. Thefe 
inftraments, perfected by the illuftrious Reau- 
mur, are of great fervice in meafuring degrees 
of heat and cold which could not be eftimated 
by any other means.* 


There is no body which is not continually 
penetrated by a greater or lefs quantity of this 
pure fire, always in proportion to the quantity 
contained in the ambient air. This fire perpe- 
tually flies off and re-enters, as by a kind ‘of 
circulation, according to circumftances; becaufe 
it is not combined with, but only interpofed 
between, the particles of the fubftance. Thofe 
bodies which excite in us fenfations of cold, 
are ftill penetrated by a large quantity of fire. 
One may, indeed, deprive them of part of this 
fire : for example, one may caufe ice to undergo 
an artificial cold greater than that of its proper 
temperature ; but hitherto it has proved impoffi- 
ble, by the greateft degree of cold we can excite, 


- * Thofe only who are ftrangers to Mr. de Luc’s excellent 
Treatife on the Atmofphere, will agree in this opinion of the 
perfection of Mr, Reaumur’s Thermometer, M. 


Bz artificially 


24 ELEMENTS OK 
artificially to deprive bodies of all the fire they 
contain. The abfolute cold, or total abferice 
of fire, which fome philofophers have conceived, 
‘is as chimerical as abfolute heat: we cannot 
have clear ideas of thefe two extremes, ftill lefs 
can we produce them. 

The dilatation which fire occafions in bodies 
is a beginning difunion of their parts, and a 
proof of the property which fire poflefles of 
decompofing fubftances, and feparating their 
conftituent parts. But, as there is a difference 
between bodies, fire will not decompofe all with 
equal facility. The celebrated Boerhaave fays, 
on this head, that there is in bodies a matter 
which is not fire, and which refifts the feparation 
of their principles; but we imagine this effect 
can only be attributed to the more or lefs inti- 
mate combination of the conftituent parts of 
bodies, and their greater or lefs adhefion to 
each other. 


‘The more bodies are heated, the more they 
dilate; but this dilatation ceafes in bodies fufcep- 
tible of fufion as foon as they are melted, becaufe 
they can then no longer retain the fire, but fuffer 
it to diffipate as faft aS they receive it. 


’ It 
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It is the fame with liquids. We may con- 
fider them as perpetually in fufion, fince they are 
brought to a ftate of folidity by cooling them 
fuficiently. Ebullition is the higheft degree of 
heat they can receive,* and thofe which are with 
the greateft difficulty made to boil, acquire the 
greateft heat. It is from this caufe that oil, for 
example, though lighter than water, admits of 
more heat. But mercury, although fifteen times 
heavier than oil, does not take a greater degree of 
heat when boiling, becaufe it is of a volatile 
nature. Thus the greateft degree of heat that 
liquids can receive, is not in proportion to their 
fpecific gravity, but their fixity only. 


Fire has fome adhefion to the bodies which 
it heats; but it is not combined with them, 
fince it diffipates as they cool; and there re- 
mains at laft only a quantity equal to that in 


the furrounding air.+ - 
: Bodies 


Mr, Beaumé fhould have qualified this expreffion, by 
faying, that the heat of ebullition is the higheft which fluids 
can receive under the common preffure of the atmofphere. 
For when confined in a Papin’s digefter, even water may he 
heated fo intenfely as to fufe metallic bodies. M, 


+ In feveral cafes, there is a lofs of heat, which can be ac- 
counted for only on the fuppofition that it has become. a con- 
ftituent part of the body which received it e.g. An equal 
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Bodies of the greateft fpecific gravity retain 
pure fire the longeft.* It diffipates quickly 
during the firft moments; but when the fub- 
ftances are cooled to a degree approaching the 
temperature of the ambient air, the remains of 
fire which they contain are much longer in 
feparating. 


It is not certain whether or no fire is weighty. 
There are experiments on both fides the queftion. 
Boerhaave relates that he caufed a bar of iron. 
which he had before weighed, to be made red 
hot, and that he marked no augmentation of 
its weight. In another part of his excellent 
Treatife on Fire, he obferves that metals calcined’ 
by a burning glafs increafe in weight confider- 
ably, fome a fixteenth, others a tenth. But it ~ 


4 


weight of water at 33°. mixed with water at 212°. will affume 
the temperature of 100°; whereas a fimilar mixture of fnow 
at 32°, and water at 212°, will fink the thermometer to 58°. — 
In this fact the difference in the temperature of the ingredients 
before mixture is trifling, but after mixture it is very great ; 
and the lofg in the lait mixture is to be fought for only in that 
abforption of heat which was neceffary to convert water from 
a folid to a fluid Rate, M, 


* Metallic fubftances muft be excepted, which receive and 
part with heat quicker than other bodies, 


fecms, 
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_ feems, as this author remarks, that all the ne- 
ceflary precautions for afcertaining the caufe 
of this augmentation have not been taken.. He 
fuppofes that it proceeds from the veflels being 
deftroyed and mingled with the calcined matter. 
He even aflerts that metallic fubftances calcined 
in glafs veflels receive fcarcely any addition of 
weight. I-have repeated this experiment with 
care, and have obferved that lead calcined in: 
glafs veflels, under the muffle of a cupelling 
furnace, is augmented in weight a tenth; and I 
imagine this augmentation can only be attri- 
- buted to the combination of the fire with the 
calx of lead*, efpecially as the capfule of glafs 
fuffers no diminution in this experiment. 


After having mentioned the principal pro- 
perties exerted by fire on bodies, we fhall next 
examiné the caufes.which excite it, the means 
employed :to collect it, and the manner in which 
its action is deterrhined. 


re 


s 


The. firft, of -thefe caufes is thé Sun. This 


. 


luminary, though remote from us, appears to 


* By the experiments of Dr. Prieftley and Mr. Lavoifier it is 
fatisfaétorily proved that the augmentation of weight acquired 
in calcining metals is ‘owing to fixed air imbibed from the at- 
mofphere. J. A, 
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be the common refervoir of fire. It comes to 
us from the fun in a right line, by parallel rays ; 
and perhaps, as fome philofophers have con- 
ceived, but without any thing like a demon- 
{tration, the fire detached from bodies returns 
thither by a kind of circulation. 


The fun’s heat is mild, moderate, incapable 
of producing in bodies changes which might 
- occafion too great an alteration. It is only fuf- 
ficient to promote the generation, unfolding, 
and growth of all the beings which live, vege- 
tate, or combine, on the furface, or within the 
bowels of the earth. 


Natural philofophers have difcovered the 
method of uniting, and caufing to converge to 
a fingle point, a certain number of folar rays, by 
means of lenfes and concave mirrors; and there- 
by of producing a focus of exceffive heat, much 
. fuperior to every other with which we are ac- 
quainted, and capable of inftantly melting and 
vitrifying the hardeft bodies; which we cannot 
effect in our hotteft furnaces. 


Another means of exciting fire, and which 
produces effects equally violent with thofe we 
have 
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have juft mentioned, is the fhock of hard bodies. 
The collifion of a flint and fteel produces in an 
inftant a fire as violent as that in the focus of 
a good concave mirror. he fparks ftruck from 
the fteel, when colleéted and examined by the 
microfcope, appear to be particles of iron which 
have been melted and vitrified. The exceflive 
violence of the heat neceflary for the production 
of fuch an effect in fo fhort a fpace of time, 
may eafily be conceived. 


A third means by which fire may be excited, 
is the combuftion of bodies, in the compofition 
of which elementary fire has entered as a confti- 
tuent principle, and which contain it in large 
quantity. 


All the bodies in nature contain a portion of 
this fire, fome more, others lefs. Thofe which 
_poffefs a large fhare, as vegetable and animal 
fubftances, are called combu/tible bodies, or ali- 
ment of fire, becaufe they ferve to fuftain it. 
All really terreftrial and metallic fubftances do 
not contain enough to ferve as aliment to fire ; 
they can only be ignited by the affiftance of the © 
bodies which we have termed combuftible. 
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The aliment of fire is that inflammable matter 
which detaches itfelf from bodies while burning, 
and which emits flame and light. This fire, 
brought into aétion, prdduces the fame effects 
on the fubftances it touches, with the concentred 
rays of the fun, or ftrong friétion of hard bodies ; 
it warms, -burns, and decompofes them, and 
feparates their conftituent parts. 


During the combuftion of bodies, the com- 
bined fire is reduced to elementary fire, and 
diffipated as faft as this takes place. The cele- 
brated Boerhaave, however, is not of this opi- 
nion; objecting, that if this happened, the 
quantity of elementary fire would go on increa- 
fing to infinity. This is not obferved to be the 
cafe; on the contrary, the moft exact obferva- 
tions fhew that there is always the fame propor- 
tion of elementary fire, although a great quantity 
of combuftible matters are every day burned. 
It is eafy, however, to reply to this objection, 
by faying, as may juftly be prefumed, that the ~ 
elementary fire detached from bodies unites in 
the fame proportion with other fubftances, and 
ofes al] its properties of free fire, in becoming 
a conftituent principle of thofe bodies into the 
compofition of which it enters. This is Stahl’s 

| opinion; 
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opinion ; “but there are yet many defiderata in 
our knowledge of this fubject, and perhaps we 
may never be able to acquire clear ideas con- 
cerning it. In fact, it appears very difficult 
to determine how fire unites with and fixes it- 
felf in bodies; and how, in becoming one of 
their principles, it lofes all the properties which 
we had recognized in it, fo far as not to be able 
to manifeft itfelf without the contact of an 
actually ignited body. 


Boerhaave figured to himfelf all thefe diff- 
culties; he examined the different fubftances 
_ procured by the analyfes of animal and vegeta- 
ble combuftible matters, and obferved that it 
was only the oily part which, in whatever ftate 
it was, could be deemed the real aliment of fire. 
The others, as the water, earth, and falt, not 
being combuftible, are, he alledges, more fit 
for the extinction than the fuftenance of fire. 
Experience is conformable to his opinion. 
Boerhaave further remarks, that thefe fubftances, 
though incombuftible, ferve neverthelefs to aug- 
ment the aétivity of inflammable bodies, when 
prefent in {uitable proportions. He gives the 
name of alcohol to this inflammable principle 
when in its greateft Mate of purity; that 1s, 

| when 
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when it will burn without emitting either fmoke 
or foot: he alfo afcertains the identity of this 
principle in all vegetable and animal fubftances. 
The principle here underftood is the fame that 
Stahl has named phlogifion. 


The following experiment was made by 
Boerhaave on this head. He received in a bell 
what was diflipated by the burning of fpirit of 
wine, and perceived neither foot nor fmoke. 
The condenfed vapours were water; the inflam- 
mable matter was: deftroyed and diffipated, and 

_he was unable to obtain it feparate. He obferves 
that other bodies are inflammable only by means 
of a.fimilar principle which they contain, and 
that after this is feparated by combuftion, what 
remains of the body is not infammable. He 
‘propofes a queftion to himfelf, whether, in cafe 
this matter were feparated from every foreign 
fubftance, it would burn quietly and in fuccef- 
fions as happens when it is mixed with water 
in fpirit of wine, or would be confumed, Jike 
lightning, inftantaneoufly. Without deciding 

the queftion, he concludes that this matter, 
from whatever fubftance procured, would be 
extremely pure, fimple, perfe&tly combuftible, 
and would alfo yield a very pure flame, without 

foot 
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foot or fmoke. Hence he conjectures, that this 
principle is a compound of fire, and a very fubtile — 
_ matter which is intimately united with it; and 
that nothing in Phyfics, perhaps, is fo difficult 
to come to the knowledge of, as this purely 
inflammable part of combuftible bodies, which 
ferves as aliment to fire; the more fo, as when 
this matter burns, it is deftroyed, and becomes 
fo extremely fubtile as not to be cognizable by 
our fenfes. He adds, that to the prefent time, 
nothing fatisfactory has been taught concerning 
the changes which this matter undergoes during 
its combuftion. à 


I quote here the opinion of Boerhaave, in 
order to juftify this eminent philofopher from 
the accufations of ignorance in this matter, 
which fome chemifts have brought againft him, 
for want of having colleéted under one point of 
view the different paflages in his Treatife on Fire 
which relate to this fubje@, and which unfold 
all his theory concerning this interefting object, 
I do this the more willingly, as the reader will 
thereby be enabled to judge of the refemblances 
and differences between the ideas of two cele- 
brated authors, who were employed at the fame 

time 


SEP EU 
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time on the fame fubjeét, though in different 
VIEWS. 


Lx 


à 


Boerhaave confidered fire and its properties. 
in the manner of a great natural philofopher,, 


and Stahl in that of a great chemift; and, in- 


deed, on amore general plan than Boerhaave. 
They both agree, however, concerning the 
general and fundamental properties of the prin- 
ciple which Boerhaave terms alcohol, and Stahl, 
phlogifton. Stahl difcovered the exiftence of 
this principlè in metallic fubftances; whereas, 
Boerhaave, having had other objeéts in view in 
his examination of this principle, entirely neg- 
le&ted to afcertain its exiftence in mineral and 
metallic bodies. 


ON THE PHLOGISTON. 


From the ideas of Stahl and Boerhaave con- 
cerning the phlogifton it follows, that we are 
to confider it as a compound fubftance, formed 
from the dire& union of elementary ‘fire with 
a very fimple matter, as yet unknown to us, 
There is reafon to prefume that it is a very fub- | 
tile earth which thus, fixes elementary fire. It 

| is 
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is probably in this ftate of combination that fire 
enters as a principle into the compofition of 
bodies. 


Fire, certainly, can only be in two ftates, 
pure or combined. If it be pure, it is elemen- 
tary fire, and then it a@s upon all the bodies 
it touches, as was faid in my definition of fire. 
In this ftate it is not phlogifton. 


Phiogifton, on the contrary, is this fame 
elementary fire combined with the leaf poffible 
fubftance, which caufes it to lofe all its proper 
ties of pure fire. Itis in this ftate of combina- 
tion that fire aëts fo great a part in chemiftry, 
and prefents a great number of phenomena, 
without having the property of inflaming or 
heating bodies, in whatever quantity it is accu- 

* mulated, unlefs inflammation be excited, either - 
‘by means of the application of fire actually in 
action, or fome violent fermentation produced 
in the mixture which contains it. 


The phlogifton ought to be regarded as a 
true fecondary principle, formed by the direct 
union of elementary fire and fome other fub- 

| ftance, 


+ 
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ftance, fince it may be decompofed, and the 
elementary fire feparated from it.* 


We have already remarked the ineffectual at- 
tempts that have been made in order to obtain the 
phlogiftic principle in a detached ftate. Since the 
time of Boerhaave and Stahl chemiftry 1s not at 

_all advanced in this refpeét. We are ftill only 

able to examine its properties. ‘Thefe are too 
general to be defcribed here: we fhall content 
ourfelves at prefent with making mention of 
thofe which it is neceflary to know in order to 
underftand what has juft been faid; intending 
to {peak of the reft as occafion offers. 


1. Phlogifton is the principle of odour and 
colour. 


2. This principle is identical, that is, of the » 
fame nature, ‘from whatever fubftance it is 
drawn. 


* Since this work was written, various attempts have been 
made by eminent chemifts and philofophers to inveftigate the . 
nature and exiftence of this principle; but the fubje& is, not- 
withftanding, yet involved in all the darknefs and uncertainty 
of fpeculation and conjecture. M. | 


2.) THE 


x *% 
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3 The pureft ftate in which we can retain 
it in ina@tion, is when it is combined with only 
a very {mall number of other fubftances; as in 
charcoal, in metals, and in thofe inflammable 
matters which burn without foot or fmoke, 
fuch as fpirit of wine and fulphur. 


When it is in the igneous motion, it is de- 
compofed and diffipated. It then, according to 
circumftances, produces mortal effects. Let us 
examine thefe different circumftances. 


When charcoal is burned in a clofe chamber, 
the organ of fmelling is very fenfibly affeéted ; 
but this invifible vapour affects the brain fill 
more ftrongly, and deftroys entirely or in part 
the {pring of the air, Death prefently follows, 
if the perfon does not withdraw as foon as he be- 
gins to perceive thefe effets. But the like does not 
happen when fpirit of wine is burned in the 
fame manner ; nor even when charcoal is burn- 
ed in a chimney or a ftove in which the external 
air can circulate freely.* 


The 


* The fatal effets of burning charcoal in a clofe room are 
moft evidently produced by the depofition of a certain quantity 
of fixed air, which js feparated from the atmofphere by the 
combuftion of the coal. If a pan of boiling water be placed 

in 
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The effeéts which take place in the firft cafe 
proceed from the vapours of the charcoal which 
- circulate in the air of the chamber, and which 
are nothing elfe than a portion-of the phlogifton 
raifed by the aét of combuftion, and which has 
not had time to burn and be reduced to elemen- 
tary fire. Its effects on thofe who are expofed 
to it probably arife from the great difpofition 
which the phlogifton, reduced to this ftate, has 
to combine with all the bodies it meets. 


It will perhaps be afked why the vapours of 
burning fpirit of wine do not produce the fame 
effet. I anfwer, that there enters into the 
compofition of this liquor a great quantity of 
air and water, which detach themfelves during 
its combuftion, and fuffice to replace thefe fub- 
ftances in the air as faft as the phlogifton of the 
fpirit of wine abforbs them while it burns. 


in the room, the fteam will abforb the mephitic principle as 
foon as it is formed, and will entirely prevent the inconveni- 
ences which might otherwife be felt. 


The difagreeable fenfations which we experience when con- 
fined near a large furface of new paint, are leffened, if not 
entirely removed by a fimilar procefs: and for the fame reafon 
the watery vapour which efcapes during the combuftion of 
fpirits of wine will produce the effect defcribed by this author, M. 


This 


_ 
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_ This appears to me the more probable, as oily | 


matters, which contain lefs water than fpirit 
of wine does, produce fimilar effects with char- 


coal when burned in a clofe place, though ina 


Jefs degree, becaufe they always contain a certain 
quantity of air and water, of which charcoal is 
entirely deprived. Thefe pernicious effects do 
not take place when the charcoal is burned in 
a chimney or ftove where there is a free circula- 
tion of air, becaufe the phlogiftic vapours are 
continually carried off by the current of air. 


' Befides, it is only the pure and elementary fire 


which filters through the pipes of the Wie: : 
the phlogiftic vapour cannot do fo. | 


The other properties of phlogifton are too 
many to be enumerated here. 3 


Oy AR 


AIR is an invifible, colourlefs, infipid, ino- 
dorous, weighty, elaftic fluid, fufceptible of 
rarefaction and condenfation, and affecting © 
none of our fenfes, unlefs it be that of the 
touch. 


This 


40 ELEMENTS OR 


This fluid environs the terreftrial globe, and 
ferves to fuftain the life of the animals which 
exift on its furface. The experiments with the 
air-pump have fhewn that thofe animals which 
ceafe to breathe air immediately perifh. 


Air as well as fire, is under two different 
ftates. : 


1. Pure, detached, and not making a part 
of any compound body: 2. combined with 
other fubftances, and ferving as a principle or 
conftituent part of many compound bodies, par- 
ticularly of the vegetable and animal king- 
doms. 


We fhall firft enumerate the moft general 
properties of air in a pure and detached ftate. 


Air is always fluid, like fire; at leaft to the 
prefent time, philofophers have not been able to 
render it folid, even by the aid of the higheft 
degrees of artificial cold. | 


The fluidity of air is abfolutely neceflary for 
‘the fupport of animal and vegetable life. It 
would be extremely melancholy if this element, 

| like 
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like water, were capable of being rendered folid 
by moderate cold. Boerhaave conjectures that 
the fluidity of air may proceed from the parti- 
cles of fire which are always mixed with it, and 
which are abfolutely infeparable from it. The 
difficulty of producing a fufficient degree of cold 
is perhaps the only caufe why air has never been 
met with folid: it is a body which requires a 
very moderate degree of heat to keep it in the 
-* ftate of fluidity in which we are accuftomed to 
find it, 


Air, as we have already faid, cannot be per- 
ceived by the organ of fight: it is abfolutely 
invifible, becaufe colourlefs. It is likewife ab- 
folutely infipid and inodorous when perfectly 
pure; but it very readily becomes charged both 
with good and bad fcents. When it is in agita- 
tion, it carries to confiderable diftances the 
odours with which it is impregnated; it feems 
even to be the refervoir of bodies which are ina 
ftate of extreme divifion, and reduced to parti- 
cles of as great tenuity as itfelf: for this reafon 
it is dificult to find air perfeétly free from fo- 
_ reign matters. It is always loaded with moifture, 
which appears even to be effential to its ufe in 
refpiration. 


Next 
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Next to fire, air is the lighteft matter with 
which we are acquainted. This is the caufe 
of,its always being on the furface of thofe bodies — 
with which it is not combined. In general, it 
_ penetrates only into thofe places where it finds 
_no fubftance heavier than itfelf. It is on this 
property of air that all the mechanifm of furnaces 
of which we are foon to fpeak is founded. 


> 


We might here enumerate a great number of 
experiments which prove not only the weight 
of the air, but its relation to the greateft part of 
known bodies; but for thefe things, which 
appear ufelefs in chemiftry, we refer to the books 
of Natural Philofophy. 


Air is elattic:; that is to fay, it yields to 
compreflion, and returns to its former ftate as 
foon as the comprefling. power is removed. It 
lofes nothing of its elafticity, as other fpringy 
bodies do, either by being too much comprefled, 
or kept too long in a ftate of compreffion. Air 
has been kept a prodigioufly comprefied ftate. 
during fiftéen or twenty years, without the leaft 
perceptible diminution of its elafticity. 


The effects of fire on air are to dilate or 


rarefy it, that iS, to make it occupy a greater 
{pace 


f 
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{pace than before. The greateft dilatation it can 
undergo from the moft violent fire, is to thirteen 
or fourteen times its bulk. It can never be 
fo far rarefied as to leave a perfect vacuum; a 
part of the air always remains, even when the — 
containing veffel is brought to a white heat. 
We fhall not relate «the experiments proving 
this point; they may be read at large in the 
books of Natural Philofophy. When the air 
cools again, it is condenfed, that is, its particles 
approach each other, fo as to occupy no greater 
fpace than before. , 


Air, as we have faid, enters into the combi- 
nation of many compound bodies, and even be- 
comes one of their conftituent principles. When 
thus combined, it Jofes all its properties, and 
becomes what Dr. Hales terms folid air, that is, 
air rendered folid by affimilating with stv 
and vegetable bodies.* 


Perhaps 


* The air which thus becomes a principle of bodies, not only 
during the time of its combination has different proporties 
from common air, but after its feparation appears with differ- 
ent qualities, This kind of air, termed fixed or fixable, con- 
trary to the atmofpherical, is deftru@ive to light and flame. 
It eafily combines with water, and gives it an acid impregna- 


C tion. 
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Perhaps air does not enter into the compofi- 
tion of bodies till it is united with fome prin- 
ciple as yet unknown to us. In this cafe it 
would exift there under the form of a fecondary 
principle, as fire under that of phlogifton. How- 

_ “ever this be, we ought to make a proper diftinc- 
tion between this combined air, and that which 
is interpofed between the particles of bodies. 
The latter may be feparated by- mechanical 
means; whereas the former can only be expelled 
from bodies by decompofing them. 


Boerhaave on this fubjeét fays, that an in- 
fulated particle of air is not elaftic, and that it 
acquires this property only when it is united 
with others; which takes place by the union of 
thofe particles of air which are detached from 
bodies fubmitted to a chemical analyfis. 


We fhall not undertake at prefent to demon- 
ftrate the exiftence of air as performing the func- 
tion of a principle in vegetable and animal bodies. 


tion. It is feparated from bodies in all fermentative and effer- 

vefcent proceffes, and in fome cafes by calcination. It feems 

not yet clearly determined whether this is a different fpecies 
ie of air from the atmofpherical, or only a part of it; though the 
latter opinion appears moft probable, J. A. 


"This 
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This would engage us in details which would 
fuppofe the knowledge of a great number of 
things that muft be firft treated of. We have 
juft confidered the effects of fire upon air; let us 
now examine thofe of air upon fire. 


Air is the vehicle of combuftion. Without it 
no combuftible bodies can be burned: they are 
even extinguifhed though well kindled when all 
communication with the external air is cut off. 
Many able philofophers imagine that the weight 
and elafticity of air are the only caufes which ren- 
der it proper for keeping up combuftion. Bymeans 
of thefe properties, it unites and aflembles the 
active fire, and applies it immediately to the 
combuftible matters which remain to be burned. 


This theory appears infufficient for the ex- 
planation of the following phenomenon. Black 
charcoal is put into a box of iron or earth exactly 
clofed; this is placed in a furnace and heated 


to a white heat. How violent and how long 
* continued foever the heat is, it is found, after 


the box is cooled, that the charcoal has loft 


nothing of its weight, and that it has undergone 


no combuftion. It is, however, certain, that 
the matter of fire, in its igneous motion, has 
C 2 continually 
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continually been very intimately applied to it, 


and that the inflammable matter of the charcoal 
itfelf has been in a kindled ftate. 


Tt may be conjectured with a good deal of 
probability, that the charcoal in this experiment 
does not burn, becaule it is deprived of air, and 
of all thofe matters which perform the office of 
air in becoming confiderably rarefied on nume- 
rous occafions, but which cannot be volatilifed 
in clofe veflels. “The ‘inflammable matter in 
charcoal is not fufceptible of any dilatation; it 
. is everi, as we have remarked, more fit to abforb 
air during its combuftion, than to furnifh it. 
The charcoal in this procefs is penetrated with 
fire, but a fire foreign to it. Its own inflam- 
mable matter does not confume, becaufe it is 
incapable of dilatation, 


It will be urged, that neither do vegetable 
or animal bodies, though containing much air, 
with oily and aqueous matters, &c. burn during 
their analyfis; but this is owing to the fire being 
raifed by degrees, in order to detach thefe fub- 
ftances in fucceffion. Experience has fhewn, 
that when the fire is pufhed haftily, explofions are 
accafioned, which may arife as well from the 

2 inflammation, 
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inflammation, as the dilatation, of thefe volatile 
parts. À. 

From what has been faid, it evidently fol- 
lows, that the concourfe of the air is abfolutely 
neceflary for the combuftion of bodies. It is 
upon this property that all the mechanifm and 
conftruction of furnaces is founded. 


ON FURNACES, 


A furnace is a machine formed fo as to admit 
a current of air, and to contain, retain, and 
apply the fire to the veflel in which is placed the 
fubjeét to be operated on. 


The furnace defigned for producing the great- 
eft degree of heat ought to have a large afh-hole, 
by which the air may enter freely; its upper 
part, or chimney, ought alfo to be very wide. 
There fhould be no other opening; at leaft, if 
it be neceflary to make one for convenience, it 
fhould be capable of being clofely fhut, that the 
current of air may not enter at many places at 
onces 


C 3 The 


48 ELEMENTS OR 

The flame arriving at the upper part of the 
furnace, rarefies the air prodigioufly, and makes 
a more or lefs perfect vacuum. The air, en- 
tering through the afh-hole, pañles acrofs the 
fuel with a rapidity proportioned to the com- 
pletenefs of the vacuum, which thus produces 
the effect of a pair of bellows. 


The air cannot enter by the chimney or upper 
part of the furnace becaufe the flame continu- 
ally expels it, and alfo becaufe that part is filled 
with a matter which continually tends to fly 
off, and oppofes the introduction of the air. 
It is confequently obliged to enter at the lower 
part of the furnace, where the flame does not 
go out, * 


ON - WET ER, 


WATER is a liquid, tranfparent, colour- 
lefs, inodorous, infipid fubftance. By a mode- 


* This fa@ is better explained by faying that the column of 
air which preffes at the bottom of the furnace is heavier than 
that which preffes on the top in proportion to the perfeétion 
of the vacuum in the furnace, therefore the air cannot rufh 
down through the chimney, unlefs the violence of fome defcend- 
ing wind fhould be fufficiently powerful to countera& the 


effets of gravity. M, 
rate 
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rate degree of cold it is converted into a folid 
tranfparent body, called Zre. : 


Water becomes rarefied by heat, is aug- 
mented in bulk, and quietly difperfes in vapour 
when the degree of heat is incapable of bringing 
it to a ftate of ebullition. 


Water which boils with great bubbles in the 
open air has received the greateft degree of heat 
that it can fuftain in open veflels. This is de- 
monftrated by the thermometer, which immerfed 
into water in this ftate, flands at from 80 to 84 
degrees according to Mr. Reaumur’s fcale.* 
But when it is confined, and not fuffered to 
evaporate, as in Papin’s digefter, it acquires 
heat enough to melt a piece of lead or tin fuf- 
pended in its centre, and to decompofe vegeta- 
ble and animal fubftances, nearly in the fame 
manner as when they are analyfed in a retort. 


When water is made fuddenly to undergo a 
white heat, it is diffipated with fuch rapidity 
as to make a terrible noife and explofion. It 


* The boiling point of water according to Fahrenheit’s fcale 
is 212, J. À. 


C 4 acts 
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acts like a fpring let go, which overthrows every 


_ thing in its way. 


à 


Water, in the mafs, is neither elaftic nor 
comprefhible like air. The experiment of the, 
Florentine Academy proves that it will. pafs 
through the pores of a metal vafe in which it is 
enclofed, rather than fuffer itfelf to be com- 
prefled. * | 


This element, in all chemical experiments, 
undergoes no decompofition or alteration. At 
every diftillation, indeed, a fmall quantity of 
earth is feparated from it; but this, by every 
experiment appears to be a foreign matter.+ 


. * The Florentine experiment is by no means a proof of the 
abfolute incompreffibility of water; for though the change of 
a fpherical veffel filled with water into an oblate form forced out 
fome water at the fides, yet it does not hence appear that the 
quantity of water forced out is adequate to the change of 
figure, Mr. Canton has treated this fubjeé in the Philofophioal 
Tranfaétions with his ufual clearnefs and ingenuity. M. 


+ The change of water’ into earth has been believed and main- 
tained by many of the moft eminent among chemical philofo- 
phers. But it is evident from the experiments of Lavoifier, and 
particularly of Fontana, that by longebullition the fides of a glafs 
veffel are corroded by the water, and that filiceous particles are 
by this means fufpended in the fluid, and therefore feparated in 
the form of a fine powder, when the water is evaporated. M. 


Water 
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Water enters as a conftituent principle into 
the compofition of animal and vegetable bodies. 
It ferves to the formation of minerals; but all 
enquiries that have been made to the prefent 
time, prove that it does not enter into their 
compofition. 

All the water with which we are furnifhed 
by nature conftantly contains a quantity, greater 
or lefs, of faline and earthy matter. Diftillation 
has the property of feparating thefe foreign 
fubftances. 


DISTILLATION OF WATER. 


River water is put in a glafs alembic, and 
about two thirds of the quantity is drawn 
off by a moderate heat. The remainder is 
thrown away as ufelefs. It is loaded with the 
foreign fixed matters which the water held in 


BES 


folution. 
ONE ART 4 


ELEMENTARY earth is not fo eafy to be 
recognized as the other elements, the principal 
Cg = properties 
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Properties of which we have afcertained. This 
difficulty arifes from the prodigious variety of 
ftones and earths which nature offers us. 


Many able chemifts have made incredible 
efforts to inveftigate it, but without fuccefs. 
However we may regard as elementary earth 
that which is the pureft, and which poffeffes the 
greateft number of the properties of the earthy 
principle. 


All thefe conditions are united in pure dia- 
mond, or very clean and tranfparent rock cryf- 
tal.* If thefe fubftances are not elementary 
earth, they afford at leaft the pureft earthy fub- 
ance with which we are acquainted. 


The Chemifts, in examining a great number 
of {tones and earths, remarked that there were 


* Mr. Beaumé has very unfortunately fixed upon the diamond 
as a fpecimen of the pureft earth; for by the admirable analyfis 
of Bergman, it appears to confift chiefly, if not wholly, of an 
inflammable fubftance, which volatilizes on expofure to the 
heat of melted filver. See his Treatife on Gems, vol. II. Opufcul, 


The rock cryftal likewife is far from’ any approaches to our 
ideas of an element; for one hundred parts of it contain fix of 
argillaceous earth and one of calcareous, See Bergman, vok, II, 


p. x12, or Mr, Kirwan’s Mineral, p. 104. M. 
many 
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many which had fimilar properties, and others 


which differed effentially among themfelves. 


This led them to eftablith feveral fpecies of ftones 
and earths. The Naturalifts, too, have given 
their divifions; but as thefe do not always agree 
with chemical experiments, we fhall not par- 
ticularize them. 


Becher, as we have faid above, admits three 


kinds of earths, viz. a vitrifiable, inflammable, 


and mercuria! earth. 


Stahl, in his amendment of Becher’s fyftem, 


_ admits only two kinds, the vitrifiable and cal- 


careous. He fuppofes that all the others are 
only different modifications of earth. He abfo- 
lutely rejeéts the mercurial earth of Becher, 
which, in fact, is far from being demonftrated. 


Mr. Pott receives four fpecies of earth; 
the alkaline or calcareous, the gypfeous, the 


argillaceous, and the vitrifiable. He rejets 


the divifion of Stahl, becaufe it appears to him 
too general; but we fhall find, in examining 
the properties of Mr. Pott’s four earths, that 
they are reduced to two. Thus we adhere to 
Stahl’s opinion, and only acknowledge two 

Oi Ge " fpecies 
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fpecies of earths, the vitrifiable and calcareous. 
The properties of thefe we fhall now confider, 
referving for another occafion what we have to 
fay on gypfeous and argillaceous earths. 


ON VITRIFIABLE EARTHS. 


Vitrifiable earths are under two different 
forms; in mafles, and in duft of greater or lefs 
finenefs. 


Among vitrifiable ftones in the mafs, fome 
are cryftalifed, tranfparent and colourlefs, as 
diamond and rock cryftal, which are the pureft 
of all; others are entirely or in part opake; 
fome are coloured by phiogiftic or metallic mat- 
ters, as emeralds, hyacinths, rubies, garnets, 
&c. There are other vitrifiable ftones which 
are not cryftalifed, but are found in irregular 
mañles ; as flints, quartz, grit-ftone, &c. 


The vitrifiable earths in duft are fands, which 
vary infinitely, as well in finenefs as im colour.* 


# Pure vitrifiable earth can be gained by no other means 
thanthat of decompofing the /iguor filicum by the aid of an acid. M. 


Pure 
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_ Pure vitrifiable earths have neither fmell nor 
tafte ; they are not aéted upon either by air, 
water, or earth. They are all heavier than 
liquids. Vitrifiable ftones are diftinguifhed by 
being fufficiently hard to ftrike fire with fteel. 


Sands are as hard as vitrifiable ftones in the 
mafs. They are capable of fcratching metallic 
fubftances, and are fuccefsfully ufed to polis 
_ hard bodies. 


Pure vitrifiable earths and ftones, expofed to 
the violence of fire, fuffer no alteration nor 

diminution of weight; they conglutinate a little, 
but without entering into fufion. It is necef-. 
fary to.add to them fome alkaline falt in order to 
convert them into glafs, but a lefs quantity of 
{alt fuffices than for the vitrification of calcare- 
ous earths. 

2: 

We fhall examine the other properties of vi- 

trifiable earths as occafion offers. 


ON CALCAREOUS EARTHS, 


Calcareous, alkaline, or abforbent earths are 
the denominations by which thofe we are 


going 
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going to examine are diftinguifhed. Al! calca- 
reous ftones and earths are tender, and eafily 
receive an impreffion from the point of a knife. 
The greater part imbibe water when plunged 
into it. 


Calcareous, as well as vitrifiable ftones, 
are found under different forms. Some are in 
irregular maffes, compofed of fmall particles 
glued to each other, either by a kind of gluten 
unknown to us, or perhaps by the cohefion of 
aggregation alone. The broken furface of thefe 
ftones is granulated, and more or lefs porous 
like fugar. All the calcareous ftones of this 
fpecies imbibe water with greater or lefs facility, 
and retain it ftrongly; fuch are lime-ftone, white 
and coloured marbles, chalks, &c. ‘The more 
porous ftones of this clafs ferve for the filtration 
of water. 

There are other calcareous flones which 
have been cryftalifed by water, and have all 
the appearance of vitrifiable ftones. Thefe, in 
general, are of much greater fpecific gravity 
than the preceding. ‘They have brilliant facets 
like cryftalifed vitrifiable ftones, and are almoft 

as 


Le 
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as heavy. They differ from the former only in 


- the arrangement of their parts, having, in other 


refpects, all the properties mentioned in our 
definition. They are very compact and denfe, 
femitranfparent, and do not imbibe water. Spars 
are of this clafs. 


There are other calcareous ftones called 
fialaétites. Thefe are formed in dripping caverns 
by means of the water which drains through the 
earth. This water contains a good deal of earth 
in folution; and as foon as it comes to the 
cavern, it evaporates, and leaves its earth at- 
tached to the roof, which generally takes a 
fymmetrical arrangement. 


A great quantity of calcareous earth is alfo 
met with in the form of finer or coarfer duft, 
which has, in other refpeëts, precifely the fame 
properties with thofe kinds we have mentioned. 


The fhells of fith, all fea fhells, and thofe 
of the eggs of birds, are alfo calcareous earths. 
They all afford the fame phenomena in chemi- 
cal operations. | 


Many able chemifts have alfo ranged among 
calcareous earths, thofe which are procured from 
vegetables 
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vegetables and from bones by combuftion. But 
they differ from them in feveral effential proper- 
ties, and more refemble vitrifiable earths. “They 
hold in fome meafure a middle nature between 
vitrifiable and calcareous earths. We fhall have 
occafion to fpeak of them under the head of 


vegetable and animal earths.* 


QUICK-LIME. 


All calcareous earths and ftones, expofed to 
the violence of fire, undergo a lofs of fubftance 
generally equal to half their weight. This lofs 
only proceeds from the evaporation of the water 
interpofed between their particles, which adheres 
fo ftrongly, as to make it neceflary to keep them 
a long time in a white heat in order entirely to 
free them from it. By this operation, cal- 
careous earths and ftones are converted into 


quick-lime.+ 
LIME 


* It is now, I believe, generally admitted that bones are 
a compound of calcareous earth and the phofphoric acid. M. 


+ By the experiments of Dr. Black, fince repeated and con- 
firmed by other chemifts, it is fufficiently proved, that befides 
the water expelled from calcareous earths during calcination, 


a quantity of fixed air, which entered into its eompofitian, and 
which 


ome: 
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LIME SLEAKED IN THE AIR, 


This lime, expofed to the air, attracts the 
moifture from it very ftrongly, and is reduced 
to a fine powder, as light as meal. This is 
what is called lime flaked in the air.* 


PASTE OF LIME. 


When a certain quantity of water is poured 
upon quick-lime, it penetrates it, and excites 
a confiderable heat, caufed by the friction of the 
particles of the water againft thofe of the earth. 
The lime, during its extinétion in the water, is 
divided into very fine particles. It retains a great 
quantity of pe and forms a pafte, called paye 
of lime. 


\ 


which according to Mr, Lavoifier’s experiments amounted to 
near double the weight of the water, is alfo expelled. It is 
likewife demonftrated, that from the feparation of this fixed . 
air, almoft all the properties in which quick-lime differs from 
native calcareous earth, proceed. J. A. 


* Lime by this means recovers its water, but not its fixed 
air. Whence it ftill continues (for fome time at leaft} in a 
cauftic ftate, and will not effervefce with acids, J. A. 


MILE 
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MILK OF LIME. 


‘When this pafte is mixed with a good quan- 
tity of water, it is diluted, and forms a white 
cloudy liquor, refembiing milk, whence it has 
been named milk of lime. 


LIME-WATER, 


This milk clears by being left at reft, and the 
earth precipitates. If the liquor be then filtered, 
the product is called /:me-water. 


Lime-water has a bitter, acrid, faline tafte. 
This property depends upon a certain quantity 
of fixed alkali which it holds in folution, and 
which is formed during the calcination of the 
lime-ftone, by the intimate combination of the 
phlogifton contained in the ftone with the cal- 
careous earth. Lime-water has not fo cauftic or 
faline a tafte as a common alkaline lye, becaufe 
Jime-ftones do not contain phlogifton enough to 
convert the whole quantity of calcareous earth 
into alkali, and becaufe the portion of falt which 
is produced is mixed and combined with a great 
quantity of earth, the folution of which in water 

is 
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is promoted by the alkali. Thus there refults a 
faline liquor extremely loaded with earth, which 
takes off confiderably from its faline properties. 


It follows from this theory, that the whole of 
a given quantity of calcareous earth ought to be 
converted into fixed alkali by the addition of a 
fufficient quantity of phlogifton; and this, in 
effect, I have been able to perform. 


This refolves one of the fix problems which 
I propofed * in the following terms; To make 
fixed alkali with materials which contain nothing 
faline. 


PELLICLES QR CREAM OF LIME. 


In proportion as the lime-water evaporates, + 
a falino-terreous pellicle appears on its furface, 
which is called pellicles or cream of lime. ; 


* In the Fournal de Medecine for Ofober, 1762, p. 365 


+ Thefe pellicles form fafter than evaporation can be fup- 
pofed to take place, and therefore are more probably, according 
to Dr. Black’s theory, formed by the diffolved particles of the 
lime near the furface recovering their fixed air from the atmo- 
fphere, whereby they are rendered infoluble in water, and thus 
appear in their original form of calcareous earth. It is found 
by experiment that ftreams of fixed air introduced into lime- 
water precipitate all its diffolved earth in the ftate of a mild 


calcareous earth, J, A, 
MORTAR 
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MORTAR OF LIME AND SAND. 


Pafte of lime, mixed with about an equal 
quantity of fand, forms the mortar ufed in build-. 
ing. This mixture dries in the air, and acquires 
a great folidity. This effect proceeds from the 
falino-terreous matter which the pafte of lime 
contains, and which, applying itfelf over all 
the furfaces of the grains of fand, adheres ftrong- 
ly to them, and binds them together. The 
adhefion of this matter to polifhed bodies is fo 
ftrong, that when lime-water is fuffered to re- 
main for fome time in glafles, the matter depo- 
fited by it cannot poffibly be got off, either by 
annealing them with fand, or applying acids to 
them; becaufe it has penetrated into the very 
fubftance of the glafs. 


ON 


# 
La 


SALINE SUBSTANCES. 


ALINE fubftances appear to be formed 

directly by the intimate combination of three 
principles, viz. water, earth, and the inflam- 
mable principle or phlogifton; whence refults a 
compound which is fapid and has middle proper- 
ties between the three. 


The antient chemifts thought that falts were 
formed of water and earth; but they admitted 
a third principle, which they named uaniver/al 
fpirit. They thought that different proportions 
of this third principle formed an acid or an alka- 
line falt, 

Thofe 


* 
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Thofe chemifts who have made the moft ufe 
of this principle in accounting for the formation 
of falts, have given us no clear ideas of its na- 
ture. But, as I have juft faid, there enters 
alfo into the compofition of falts a certain quan- 
tity of phlogifton; and this is perhaps the prin- 
ciple which they have denominated univerfal 
fpirit. What we have obferved concerning the 
formation of the falino-terreous matter of lime, 
and its little tafte, countenances a prefumption 
that the different proportions of the three princi- 
ples which compofe falts, and their mode of 
arrangement, form either alkalies or acids. 


The definition of falts in general will then 
be, bodies compofed of earth, water and phlo- 
gifton, which are fapid, and have a difpofition 
to unite with water, earth, and inflammable 
matters. 


The faline fubftance which we fhall firft ex- 
amine, is the vitriolic acid, or as it has been 
called the univerfal acid, from its being the moft 
abundantly and univerfally difperfed through 
nature. This acid is never found in a native 
ftate pure, on account of the great difpofition 
it has to unite and combine with all the bodies 

i€ 
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it meets. It can only, therefore, be obtained 
pure by decompofing thofe bodies with which 


it is combined. We fhall, however, confider 


it now in its greateft degree of purity; referving 
to fome other occafion the examination of thofe 
bodies which contain it, as well as thofe whence 
it is extracted in great quantity. 


ON THE VITRIOLIC ACID. 


1. The vitriolic acid is a faline fubftance, 
almoft always in a liquid ftate; as it is ex- 
tremely difficult to procure it under a concrete 
form. When it is pure and well concentrated, 
it bears the name of concentrated or reétified vitri- 
olic acid, and improperly that of «7 of vitriol. 
This laft appellation has been given it on 
account of its confiftence, which nearly re- 
fembles that of fluid oil olive, 


2. When perfectly pure it is void of colour 
and fmell. 


3. It has a violently fharp four tafte, fetting 
the teeth on edge. 


4. Its 


A 
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4. Its weight is a: medium between that of 
water and earth. A phial containing eight drams 
of water will contain fixteen of this acid. 


5. Expofed to the air it ftrongly attracts 
moifture from it, and inftead of evaporating like 
water, loads itfelf with humidity equal to half 
as much again as its own weight; thus it gains 
in abfolute weight while it lofes in fpecific gra- 
vity. 


SPIRIT OF VITRIOL; 


6. The vitriolic acid unites with water with 
impetuofity. When a mixture is made with 
four ounces of each of thefe liquids, a noife is 
immediately produced, accompanied with a bub- 
bling, which caufes vapours to rife. ‘The heat 
which this mixture acquires is equal to that of 
boiling water. It proceeds from the mutual 
friction of the particles of the two liquids as they 
penetrate each other. ‘The vitriolic acid thus 
let down with water is called /pirit of vitriol. 


7. This acid readily changes into red the blue 
colours of fyrup of violets, tin€ture of turn- 


fole, &c. 
Bicit 


SALINE SUBSTANCES. 67 


- 8. It has a much greater fixity than water, 
that is to. fay, it fuftains a confiderable degree 
of heat before it is diffipated in vapours. In 


_ clofe veflels this degree arifes almoft to a white 
heat.‘ 


: RECTIFIED OR CONCENTRATED VITRIOLIC ACID. 


9. When this acid has been mixed with wa- 
ter, it may be feparated from it by diftillation. 
The water being lighter and more volatile rifes 
firft, and the more fixed acid remains at the bot- 
tom of the veffel, and cannot be raifed but by 
a much greater heat. This operation is called 
 reétification or concentration of the vitriolic acid, 
and what remains in the retort has the name of 
reélified or concentrated vitriolic acid. 


VITRIOLIC ACID COLOURED BY OILY MATTERS, 


10. The pureft and whiteft vitriolic acid in- 
ftantly receives a brown hue by the addition of 
cily matters. In order to produce this effect, 


a few ftraws are put to fome pure vitriolic acid 
in a glafs. | 


D YITRIOLIC 
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> 


VITRIOLIC ACID RENDERED SULPHUREOUS | 


BY MEANS OF PHLOGISTON ACTUALLY 
KINDLED. 


11. If pure vitriolic acid be put in a glafs, 
- and a live coal plunged in it, there immediately 
rifes a great quantity of white, thick vapours, 
which are the fulphureous acid, and have the 
fmell of burning fulphur. 


CALCAREOUS SELENITES. 


_ 12. The vitriolic acid unites with all calca- 
reous earths and ftones with heat and effervef- 
cence; but it does not faturate itfelf with thefe 
earths unlefs much weakened by water. It forms 
with them one kind of falt, which is always the 
fame, whatever was the fpecies of earth employ- 
ed. This has the name of /elenites. I add the 
term calcareous, in order to diftinguifh it from 


the felenites which has a vitrifiable earth for its ; 


bafis, the properties of which are different. 


By this combination the vitriolic acid lofes 
the greateft part of its faline properties, and 
communicates them to the calcareous earth; and 

in 
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in return, the earth communicates part of its 
properties to the acid. The neutral falt refult- 
ing from the mixture participates of the nature 
of both. It has fcarcely more tafte than calca-. 
reous earth : it diffolves eafily, but in very fmall 
quantity, in water ; and boiling water does not 
diffolve more than cold. : 


GYPSUM, OR PLASTER STONE. 


The fubftances which bear this name are very 
abundant in nature. Thofe called gyp/a, ala- 


bafter, and plafler flones, are calcareous felenites 
formed by nature. 


Thefe fubftances differ from the artificial 
felenites in being met with in very large maffes, 
whereas the latter are always figured in very 
. {mall cryftals. When the mafles are irregular, 

they are called alabaffer and plafter flane. When 
they are regularly cryftalifed and difpofed in 
flakes lying one above another, they are called 
gypfum. 


The natural and artificial felenites are entire- 


ly of the fame nature, and poflefs the fame pra- 
perties. 


D2 PREPARED 
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PREPARED GYPSUM, OR PLASTER, 


When thefe faline fubftances are expofed to 
the fire, they lofe their water of cryftalization 
with a fmall noife or crackling called decrepi- 
tation, and become very friable, and of a very 
fine opake white. Gypfum during this operation 
is divided into extremely fmall plates or leaves; 
and when fufficiently calcined, is called pre- 


pared gypfum or plafter. 


EFFECTS OF THE VITRIOLIC ACID UPON 
VITRIFIABLE EARTHS, 


The vitriolic acid has no difpofition to unite 
with vitrifiable earths when in an aggregate mafs, 
nor even when they are divided by mechanical 
means. It is neceflary to bring them into a ftate 
of more minute divifion than can be done by 
mechanical means in order to procure their com- 
bination with this acid. This effect is eafily 
produced by the chemical operations of which 
we are prefently to fpeak. 


ALUM. 


Nature offers us a great quantity of vitrifi- 
able earth in a ftate of confiderable divifion, and 
already 
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already combined with a certain proportion of 
the vitriolic acid. It is in clays that this natural 
combination is to be found. Clays, on account 
of the extreme divifion of their particles, and the 
union they have already contracted with the vi- 

-triolic acid, diflolve in great part in this acid, 
This folution not faturated, fet to evaporate, 
forms a falt which cryftalifes, and into the com- 
pofition of which there enters a fuper-abundance 
of acid. This falt is perfe@ly fimilar to that 
known under the name of alum. Its cryftals 
are flattened triangles, the three angles of which 
are truncated. 


Thus alum is a felenites the bafis of which is 

a vitrifiable earth, and which differs from cal- 

_careous felenites, 1. in its bafis being a different 
earth; 2. in its having a greater quantity’ of 
water in the compofition of its cryftals; 3. in its 

‘tafte, which is acid and very aftringent; 4. in 
its being more foluble in water, diffolving in 

much greater quantity in boiling than cold water. , 


ALUM SATURATED WITH EARTH. 


Alum further differs from calcareous felenites 
ina very fingular property. If earth of alum be 
D 3 _ mixed 
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mixed with a folution of alum, and the mixture 
warmed, a great quantity of this additional earth 
is diflolved, the folution becomes entirely fatu- 
rated, and the new falt which refults is in very 
{mall white cryftals, flat, talky, and very foft 
to the touch. This falt is fcarcely at all foluble 
in water, is infipid, and much refembles calca- 
reous felenites, All pure vitrifiable earths and 
ftones -diflolved in the vitriolic acid form an 
alum which has all the properties of a natural 
alum,* and efpecially that fingular one of form- 
ing a falt which cryftalifes either with a fuper- 
abundance of acid, or in a ftate of perfect neu- 
tralifation ; a property which calcareous felenites 
do not poñleis, 


ALUM DECOMPOSED BY CALCAREOUS EARTHS. 


Calcareous earths have more affinity with 
the vitriolic acid than vitrifiable earths. Iftoa 
folution of alum a calcareous earth of any kind be 


# If Mr, Beaumé have in any inftance procured an alum 
from the union of vitriolic acid with a vitrifiable earth, the 
produétion muft have been caufed folely by his ufing fome fpeci- 
men of vitrifiable earth from which he had not taken proper 
care to remove all argillaceous particles, In experiments of 
this kind no earth fhould be ufed but what is feparated from 


the liquor filicum, M, 
added, 
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added, it diffolves, and precipitates the earth of 
alum. 


Lime water and hard well waters, that is, 
thofe which are loaded with calcareous felenites, 
effect the fame decompofition. 


CALCINED ALUM. 


Alum expofed to a moderate heat liquefies and 
fwells confiderably. In this procefs it only lofes 
its water of cryftalization, of which half its 
weight confifts. “There remains after the opera- 
tion, a very white, light and fpongy fubftance, 

‘called calcined alum. | 


PHLEGM OF ALUM. 


If this operation be performed in a clofe dif- 
tilling veffel, there comes over an infipid liquor, 
which becomes very flightly acid towards the 
end. This is the phlegm of alum. 


CRYSTALIZATION OF ALUM. 


The alum, in all thefe operations, has not 
been decompofed ; it has only loft its water of 
D 4 cryftalization. 


2 
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cryftalization. If it be diflolved in water and 
cryftalifed, it is recovered in the fame ftate as at 
firft. There feparates, however, at each folu- 
tion, a certain quantity of earth. 


. VITRIOLIC ACID EXTRA€TED FROM ALUM. 


For extraGting the vitriolic acid from alum, 
a fire of the utmoft violence, continued during a 


day and night, is neceflary: and even then but 


a {mall quantity is generally procured. 


The alum met with in commerce is not pre- 
pared by the method above defcribed. It is got 
in the neighbourhood of Rome after the calcina- 
tion of a white argillaceous ftone, of which we 
fhall fpeak hereafter. In this country (France) 
it is extracted from different, and fometimes very 
compound minerals.* 


ON THE CRYSTALIZATION OF SALTS, 


The cryftalization of falts is an operation by 
means of which the union of faline particles dif- 


* The Yorkfhire alum ore is a bituminous flate of the pit- 
coal kind, See Neumann's Chemifiry. J. A, | 
| folved 
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folved in water is facilitated. This union forms 


fymmetrical and regular mafles, termed cry/tals. 


The cryftalization of falts may be effected in 
two ways which are relative to the nature of the | 
falts; viz. by the cooling, and by the evapora- 
tion of part of the liquor. 


The falts which cryftalife by cooling are 
thofe which diffolve in much greater quantity in 
boiling water than in cold; as, for example, 
alum. It is fufficient to fet the liquor to cool, 
when all the excefs of quantity beyond what 
cold water can hold in folution cryftalifes in. 
proportion as the liquor cools; and the cryftals 
are much more regular when the liquor has 
cooled very eden, becaufe the faline particles 
have had time better to arrange themfelves with 
refpect to each other. 


The falts which cryftalife rather by evapo- 
ration than by cooling, are thofe which diffolve 
in equal quantity in boiling and cold water, 


_- as calcareous felenites, or gypfa, and perfectly 


faturated felenites with a vitrifiable bafe. It is 
eafily perceived that no cryftals will form in 
D 5 * the 


Re 
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thefe on cooling the liquor, becaufe it contains 
no moré than cold water can hold in folution. 


The faline particles in forming cryftals attract 
each other according to their furfaces, and ac- 
cording to the particular nature of thefe particles. 
There is reafon to prefume that this is the mode 
of procedure, becaufe, if feveral falts are dif- 
folved in the fame water, they are confounded 
and intimately blended together ; but, on cry- 
ftalifing them, the particles of the fame kind 
affemble, and the cryftals of the different falts 
feparate and are not confounded. In the cryftals 
of falts there enters a certain quantity of water, 
which is to be confidered, relatively to the 
nature of the falts and to the cryftals, under 
three different ftates. 


1. The water which is a principle of the falt, 
without which the falt would not be falt, and 
which cannot be feparated from it without de- 
ftroying its nature, and decompofing it. 


2. The water of cryftalization. This does not 
conftitute a part of the falt; it only ferves to 
the configuration of the cryftals, and may be 
taken away without deftroying the nature of the 

falt, 
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falt, as we have remarked in the calcination of 
alum. The water of cryftalization in falts is 
abfolutely pure, becaufe falts in forming, do 
not admit any foreign matter into the compofi- 
tion of their cryftals. 


3. The water of folution, or that which holds 
the falts diflolved. This may hold in folution 
faline matters foreign to the nature of the falt 
to be cryftalifed; but the procefs of cryftali- 
zation is fuch, as not to permit thefe forcign 
matters to be confounded with the cryftalifing 
falt; and, as we have juft obferved, the cry- 
ftals in forming admit only a perfeQly pure 
water. 


The cryftals of thefe falts contain, it is true, 

a little of the faline matter which the water held 
in folution ; but this is only through favour of 
the water of folution, which is ftill interpofed be- 
tween the lamina or flakes of the cryftals. Thefe 
foreign matters may be drawn off without dif- 
arranging the figure, or leffening the bulk of the 
cryftals, becaufe they are not at all combined 
with them. It is fufficient to put the cryftals 
on blotting paper to drain, whereby the water of 
folution is pumped out from between the inter- 
D 6 -ftices 
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ftices.of the cryftals, and abforbed. I might 


here relate a great-number of obfervations on the 
cryftalization of falts; but they do not pro- 
. perly belong to a work of this kind. 


ON THE FIXED ALKALI 


The fixed alkali is a faline fubftance extracted 


from the afhes of vegetables. We fhall here fup- 
pofe it purified, and as if it were a natural pro- 
dug; the manner of obtaining it will be men- 
tioned under the vegetable kingdom. 


The fixed alkali is under a dry form, which 
fhews that it has more earth in its compofition 
than the vitriolic acid. It is colourlefs and 
inodorous. When deprived of all humidity it 
is white and affects no particular figure. 


It has a fharp, cauftic and burning tafte, and 
leaves in the mouth a flight flavour of rotten eggs. 


It turns the blue colours of vegetables green, 


OIL 
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OIL OF TARTAR, 


When the fixed alkali is very dry it unites 
with water with confiderable heat; it ftrongly 
-attra&ts moifture from the air, and is thereby 
refolved into a liquor. In this ftate it is com- 
monly called 017 of tartar per deliquium. The name 
of oil is improper, as the fixed alkali has nothing 
of an oily nature. It has been given only on ac- 
count of the confiftence of this liquor, which 
fomewhat refembles that of fluid oil. 


Fixed alkali has a good deal more fixity than 
the vitriolic acid. It is capable of fupporting 
the moft violent heat in clofe veflels without 
rifing ; but when it has a free communication 
with the air, it is entirely diffipated by the force 
of fire in white, very thick vapours; and it 
flies off ftill more readily when at the fame time 
it has immediate contact with kindled phlogifton. 


FIXED ALKALI RENDERED MORE CAUSTIC 
- BY QUICKLIME, 


Fixed alkali is unable to contraét any union 
with calcareous and vitrifiable earths by the moift — 
way 3 
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way; but the falino-terreous part of lime com- 
bines with it this way, and confiderably augments 
its caufticity.* 


GLASS, OR CRYSTAL. 


Fixed alkali, combining by fufion with cal- 
careous and vitrifiable earths, forms with them 
vitreous or vitriform fubftances, according to the 
proportions made ufe of. 


When fix, feven, or even more parts of fand 
are ufed to one of alkali, the mixture, urged a 
long time by the utmoft violence of fire, enters 
into fufion ; the alkaline falt facilitates the fufion 
of the vitrifiable matter, combines with it, and 
communicates to it a part of its properties. The 
product refulting is called gla/s, and when pure 
and perfect, cry/fal. 


* According to Dr. Black’s theory, this increafed cawfticity 
arifes from the lofs of the fixed air which rendered the alkali 
mild, and which is taken from it by the lime, which has a 
greater affinity with that fubftance than itfelf. Alkali thus 
rendered cauftic does not effervefce with acids, becaufe it is 
deprived of that air the feparation of which caufes the phe- 
nomena of effervelcence, J. A. 

LIQUOR 
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5  LIQUOR OF FLINTS. 


When two or three parts of alkaline falt are 
added to one of vitrifiable earth, and the degree 
of heat is carried no further than to melt the 
mixture, without giving time for the alkali to 
evaporate, the produét obtained is a vitriform 
mafs, in which the earth is held in folution. 
But, as the mixture contains a great fuper-abun- 
dance of alkali, it preferves almoft all the pro- 
perties of alkaline fait: it powerfully attracts 
moifture from the air, and deliquefces. In this 
ftate it is called Aguor filicum, or liquor of flints. 


EARTH SEPARATED FROM THE LIQUOR OF FLINTS: 


The vitrifiable earth in this procefs becomes 
foluble in water through the medium of the fixed 
alkali. Ifto this liquor a little vitriolic, or any 
other kind of acid, be added, it feizes the fixed 
alkali, and precipitates the earth. 


ARTIFICIAL ALUM. 


This earth, thus feparated from the liquor of 
flints, is capable, on account of its extreme 
divifion, 


<3 
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divifion, of being diflolved in the vitriolic acid ; 
and the folution evaporated yields cryftals of 
true alum.* This proves the identity of vitri- 
fiable earth, argillaceous earth, and the earthy 
bafis cf common alum. 


VITRIOLATED TARTAR. 


Fixed alkali combines with the vitriolic acid 
to the point of faturation. This combination 
takes place with confiderable heat, and, when 
the liquors are fufficiently concentrated, a violent 
effervefcence accompanies it. In combining, 
each of thefe faline fubitances lofes its peculiar 
properties. By evaporating the liquor till a 
flight pellicle appears on the furface, a falt is 
obtained whieh forms fmall cryftals cut in a 
diamond point. This is named vitriolated tartar,. 
arcanum duplicatum, or fal de duobus. 


* If Mr. Beaumé made his Jiguor filicum in a common cruci- 
ble, the produétion of alum is eafily accounted for, becaufe the 
alkali abforbs part of the argillaceous matter of which the 
vefiel is made. If in the experiment fuch filex were ufed as 
may be procured from the Jiguor filicum made in an iron veffel, 
the refult will be very different, See Bergman, vol, II, Diff, 13. 
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“We may remark that neither the acid nor the 
alkali can cryftalife by themfelves; that the 
tafte of each of thefe fubftances is very ftrong 
and diftinguifhable, whereas the falt refulting 
from their combination has very little tafte: it 
is perfectly neutral ;' does not alter the blue 
colours of vegetables ; has lefs affinity with water 
than the two faline fubftances compofing it; 
diffolves in it in fmall quantity, and does not 
attract moifture from the air. | 


DECOMPOSITION OF VITRIOLIC SALTS WITH AN 
EARTHY BASIS, BY MEANS OF FIXED ALKALI, 


“Fixed alkali decompofes all the vitriolic falts 
with an earthy bafis; feizing the vitriolic acid 
by virtue of its greater affinity with it than that 
of calcareous-and vitrifiable earths, and precipi- 
tating the earths. Thefe earths, being wafhed 
in a fufficient quantity of water, and then ex- 
amined, are found in no refpeët changed as to 
their nature, but only more divided. 


The liquors remaining after thefe decompo- 
fitions, when fet to evaporate, furnifh a vitriola- 


ted tartar exa@tly fimilar to that formed by the 
direct 


8 %SALINE SUBSTANCES. 


dire& combination of fixed alkali with vitriolic 
acid. 


L 


ON SULPHUR. 


Sulphur is a compound of vitriolic acid and 
phlogifton. When pure it is of a lemon colour ; 
it has an odour peculiar to itfelf; is fomewhat 
tranfparent, dry, compact, and brittle. When 
caft in cylindrical molds it is called roll brimftone. 


When a piece of fulphur is held clofe in the 
hand, the heat which penetrates it occafions a 
dilatation within it, which caufes a flight crack- 
- ling, as if it were breaking in feveral pieces; 
and in fa&t it generally does break. This pro- 
ceeds from its very electric nature.* 


Air and water have no action upon fulphur. 
It melts with a moderate degree of heat, fome- 
what exceeding that of boiling water. It fixes 
on cooling, and forms a vaft number of points 
like needles. Sulphur is extremely inflammable. 


#* The mere dilatation of fo brittle a body will account for 
this effe& without having recourfe to ele&ricity, not one of 
whofe known phenomena can be applied with the leaft fuccefs 
to our author’s hypothefis, M, 


SOFT 
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SOFT SULPHUR. 


If fulphur be melted in a crucible and poured 
into a bafon of water, it is found to have acqui- 
red a red colour, and a foft confiftence like that 
of wax; being eafily molded between the fingers, 
inftead of being dry and brittle as at firft. This 
effect proceeds from the water having diffolved a 
certain portion of acid during the procefs, fo that 
the remaining fulphur contains a fuper-abundant 
quantity of phlogifton. Sulphur during the firft 
moments of its fufion runs thin; but it thickens 
confiderably'in an inftant, in which ftate it muft 
be poured into water to have it foft. If it were 
poured before this thickening took place, it would 
be dry and brittle as at firft. à 


FLOWERS OF SULPHUR. 


Sulphur expofed to the fire in clofe vefiels 
undergoes no kind of decompofition. It fublimes 
entire into the upper part of the veffel, in a kind 
Of powder, called flowers of fulphur. 


SPIRIT OF SULPHUR, 


Ifa kindled body be applied to fulphur in the 
apen air, it takes fire and emits an active, pene- 
trating, 
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trating, fuffocating vapour. It decompofes du- 
ring this combuftion; the phlogifton is diffipated, 
and the acid remains detached. If the vapours 
are colleted by proper veflels, and their con- 
denfation facilitated by water reduced to fteam, 
the produ@ is the volatile Jhirit of fulpbur, or 
© wolatile fulphureous vitriolic acid. 


CONCENTRATED VITRIOLIC ACID, EXTRACTED 
FROM SULPHUR. 


This acid is watery, on account of the watery 
vapours employed to facilitate its condenfation ; 
but by diftillation the fuper-abundant water is 
feparated, and what remains in the retort is con- 
centrated vitriolic acid. It has nothing of the 
fmell of the volatile fulphureous acid. 


STAHL’S SULPHUREOUS SALT. 


If, by means of a proper apparatus, a linen 
cloth foaked in fixed alkali be expofed to the 
vapour of burning fulphur, the volatile fpirit of 
the fulphur combines with the alkali, and forms 
a peculiar falt, which cryftalifes in needles. 
The falt is feparated from the cloth by lotion 

and 
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and cryftalization, and is the Julphureous falt of 
Stabl. 


DECOMPOSITION OF THE SULPHUREOUS SALT BY 
THE VITRIOLIC ACID, 


The falt above-mentioned is a kind of vitrio- 
lated tartar, differing from the common only in 
having a greater quantity of phlogifton in its 
compoiition, which renders the vitriolic acid 
lefs adherent to the alkali than when pure. 


When pure vitriolic acid is poured upon this 
falt, it immediately raifes penetrating vapours, 
which are thofe of the fulphureous acid, and 
taking the place of this acid, forms a true vitrio- 
lated tartar. 


“SULPHUR DISSOLVED IN THE VITRIOLIC ACID. 


The vitriolic acid has a degree of a€tion upon 
fulphur, and diflolves a fmall quantity of it. 


‘If the acid employed on this occafion is colour- 
- defs, it acquires a flight olive tinge. This forms 


the folution of one of the fix problems I pro- 
pafed in the Gazette de Medicine. 


LIVER 
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LIVER OF SULPHUR. 


Sulphur unites with the fixed alkali both by 
the dry and the moift way, without fuffering any 
decompofition. This compound has the name 
of liver of fulphur. 


The proportions of this mixture when made 
by fufion are equal parts of each. In the moift. 
way two or three parts of alkali to one of fulphur 
are employed. 


MAGISTERY OF SULPHUR. 


If, to liver of fulphur diffufed in water, the 
vitriolic or any other acid be added, an effer- 
vefcence is produced, an odour of rotten eggs 
arifes, and a white precipitate is thrown down. 
This precipitate, wafhed and dried, is called 
mazifiery of fulphur. It is entirely the fame with 
_ the fulphur before mixture,. which proves that 
it underwent no decompofition by uniting with 
the alkali. | 


In fpeaking of fulphury we obferved that it ic 
compofed of the vitriolic acid and phlogifton. 
Hence it fhould follow, that by combining this 

acid 
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acid with the phlogiften fulphur will be formed 
artificially. And this really happens. 


ARTIFICIAL LIVER OF SULPHUR, 


Vitriolated tartar is mixed with powdered 
charcoal and fixed alkali. The mixture is melt- 
ed, and a faline reddifh-brown mafs is obtained, 
which is a true artificial liver of fulphur. 


During this operation, the vitriolic acid quits 
its alkaline bafis to unite with the phlogifton 
of the charcoal. The alkaline falt is added to 
prevent the fulphur from burning as faft as it 
forms. It holds the fulphur in folution, and 
forms an artificial liver of fulphur. 


ARTIFICIAL SULPHUR, 


This artificial liver of fulphur is diflolved in 
water, and the liquor filtered, which is then of 
a greenifh hue, owing to a part of the charcoal 
ufed in the preceding operation being diflolved 
by the liver of fulphur. On pouring vitriolic 
acid into this filtered liquor, all the phenomena 
mentioned under the article of magiftery of 
fulphur are obferved, The precipitate refulting 

is 
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- is a true fulphur, differing in nothing from the 
common, except in being lefs white, becaufe it 
is blackened by a little charcoal which falls down 
along with it. 


VITRIOLATED TARTAR MADE WITH LIVER OF 
SULPHUR. 


On expofing liver of fulphur to a gentle heat, 
the phlogifton diffipates in vapours without com- 
_buftion, the vitriolic acid remains united with 
the alkali, and they form together a true vitrio- 
lated tartar. 


Stahl made this experiment in. order to de- 
termine the refpeétive proportions of vitriolic 
acid and phlogifton which enter into the com- 
pofition of fulphur; and he found that there 

were feven parts of acid to one of phlogifton. 


PYROPHORUS, 


A mixture of fugar and alum is kept over 
the fire in an iron pan till it emits no more 
fumes, and becomes dry enough to powder. 


This is put into a matras, and calcined by a 
fand bath during half an hour ; when it is taken 
from 


us | 
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-from the fire, and poured quickly into a well- 
ftopped phial. A powder is thus produced, which 
has the property of taking fire when expofed to 
the air. 4 . 

This property arifes from two caufes. 

1. During the calcination a fulphur is form- 
ed by the combination of the vitriolic acid of 
the alum with the phlogifton of the fugar. 
Part of this fulphur burns and is diffipated du- 
ring the procefs, forming a bluifh flame, which 
yields the fmell of burning fulphur ; but a good 
deal remains in the pyrophorus after it is made. 


_ 2. There remains a certain quantity of alum, 
which does not meet with phlogiiton enough to 
decompofe it. ‘The action of the fire calcining 
it more and more, its earth, from the ftate of 
extreme divifion in which it before was, unites 
in little mafles, which the vitriolic acid is no 
longer capable of diflolving. The acid of this 
portion of the alum becomes therefore in fome 
meafure free, having only fuch a flight adhefion 
to the earth as to prevent its entire feparation. 


It acquires a prodigious degree of concentration ; 


_ becomes icy; and is diftributed uniformly through 
E the 
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the pyrophorus. On expofure to the external 
air, this zcy oil of vitriol attracts the moifture of 
the air, and is heated by it fufficiently to fire 
the fulphur.* -The name of icy vitriolic acid is 


given to that which is concentrated fo far as to - 


appear under a concrete form, fomewhat refem- 
bling ice from its folidity and tranfparency. 


‘ON THE NITROUS ACID, 


The nitrous acid is always ina fluid ftate; at 
Jeaft we have not hitherto been able to procure it 
under a concrete form. When concentrated it is 
of a red-orange colour. It has a ftrong difagree- 
. able fmell, a very fharp tafte, and continually 
‘emits red vapours. Well concentrated nitrous 
acid is half as heavy again as water. It’changes 
the blue colours of vegetables to red. 


When let down with a certain proportion of 
water it ufually bears the name of agua-foriis. 


2 


* For the full refutation of this theory we need only refer 


to Mr. Bewley’s excellent letter publifhed in the Appendix te 
Dr. Priefiley’s third wel. on Air, where feveral inftances are pro- 
duced to fhew, that pyrophori may be made, into whofe com- 
_ pofition not one particle of vitriolic acid is admitted. M. — 


NITROUS 
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NITROUS ACID MIXED WITH WATER. 


… On mixing the fmoking nitrous acid with wa- 
ter, a confiderable heat and ebullition arifes, and 
a fine green colour, bordering upon blue, is in- 
ftantly produced. This colour proceeds from 
the phlogifton with which this acid abounds, and 
which is fet at liberty by means of the water, 
having little or no difpofition to unite with it, 


NITRE WITH AN EARTHY BASIS, 


. The nitrous acid diflolves calcareous earths 
with effervefcence and heat. White marble may 
be taken for an example. If the folution is eva- 
porated, it forms, on ceoling, a-faline mafs in 
which cryftals are diftinguifhable. This is 
called nitre with an earthy bafis. It is a very 
deliquefcent falt, powerfully attracting moifture 


‘from the air. 


DECOMPOSITION OF NITRE WITH AN EARTHY 
BASIS BY THE VITRIOLIC ACID. 


On pouring vitriolic acid into a folution of 


marble in the nitrous acid, a white precipitate is 
B:2 thrown 


+’ 
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thrown down, which is formed by the union of 
the vitriolic acid with the earth of the marble. 
This is a calcareous felenites, which appears un- 
der the form of a precipitate, becaufe it cannot 
be held in folution by the fmall quantity of li- 
quid contained in the mixture. ‘This experi- 
ment proves that the vitriolic acid has more afii- 
nity with calcareous earths, than the nitrous. 


is ; 
NITRE WITH AN EARTHY BASIS DECOM- 
POSED BY FIXED ALKALI 


If, to a folution of white marble in the nitrous 
acid, fixed alkali be added, the alkali feizes on 
the acid, and throws. down the earth. This 
precipitate, wafhed and dried, is found to be 
calcareous earth, unchanged in its il cl only 
reduced to a very fine powder. 


: NITRE WITH A FIXED ALKALINE BASIS. 


The liquor proceeding from this decompofi- 
tion, fet to evaporate, furnifhes needle-fhaped 
cryftals, which are called nitre with a fixed alka- 
line bafis, but more commonly, fimply nitre. 


REGENERATED 
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REGENERATED NITRE. 


_ Pure nitrous acid combines with fixed alkak 
_ to the point of faturation. This combination 
takes place with heat and effervefcence. On 
evaporating the liquor, a true regenerated nitre is 
formed, fimilar to that in the preceding experi- 
ment. 


The nitrous acid and the alkali on combining 
exhauft their properties reciprocally upon each 
other, The falt refuiting is perfectly neutral, 
not changing the blue colours of vegetables 
either to red or green. 


. MINERAL CRYSTAL, 


Nitre expofed to the fire melts before it 
becomes red hot. If, in this ftate, it be poured 
into a flat veffel, it fixes, and is then named 
mineral cryftal. 


NITRE ALKALISED WITHOUT ‘ADDITION, 


If nitre be kept long in fufion’ in a heat fome- 
1 peat ftronger than that employed in the pre- 
E 3 ceding 
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ceding operation, a part of its acid evaporates. 
What remains in the crucible is nitre alkalifed 
without addition; but the contaé of the air is 
neceflary for this effe@, as it does not take place 
in clofe veffels. 


NITRE EIXED BY CHARCOAL. 


If, to nitre melted in a crucible, powder of 
charcoal be added little by little, the phlogifton 
of the charcoal combines with the nitrous acid, 
and produce#a fulphur, which takes fire as foon 
as formed. ‘The matter remaining in the cruci- 
ble is the fixed alkali which ferved as a bafis to 


the nitrous acid: it is called mitre fixed by char- 


coal. It is neceflary, in order for the inflam- 
mation of the nitre to take place, either that it 
fhould be red hot, or that the phlogiftic matter 
prefented to it fhould be ignited: without thefe 
conditions the inflammation will not happen. 


CLISSUS OF NITRE. 


If this experiment be made in clofe veffels, 
the deflagration takes place as in the preceding 
operation, and there comes over into the receiver 


a great ANS of white vapours which are dif- : 


ficultly — 
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ficultly condenfed into a liquor. This liquor, 
called cliffus of nitre, is pure water; which 
proves that the nitrous acid during its inflam- 
mation was entirely deftroyed. So far from 
being acid, the «fus almoft always fhews marks 
of alkalefcence ; but this is accidental. 


The matter remaining in the retort is fimilar 
to that remaining in the crucible in the preceding 
procefs, 


SMOKING SPIRIT OF NITRE AFTER GLAU- 
BER’S METHOD, 


To eight ounces of powdered nitre in a retort, 
half its weight of concentrated vitriolic acid is 
added, and the mixture is diftilled. The vitrio- 
lic acid difengages the nitrous acid, and unites 
with its fixed alkaline bafis. The nitrous acid 
pafles over in red vapours, which are condenfed 
in the receiver in form of a red-orange-coloured 

liquor, that continually exhales red vapours. 


This procefs requires feveral precautions, and 
is, in general, very difficult to manage. 


The matter remaining in the retort after the 
diflillation, is a combination of the fixed alkali 
4 of 


PE 
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of the nitre with the vitriolic acid. When dif- 
folved in water and fet to cryftalife, it yields a 
true vitriolated tartar. 


Towards the clofe of this cryftalization, a 
little mitre is procured which has efcaped the 
action of the vitriolic acid. 


NITRE DECOMPOSED BY CLAYS. 


If eight or ten parts of clay be mixed with one 
of nitre, and the mixture diftilled,. a nitrous acid 
fimilar to the preceding is procured, which alfo 
is fmoking when fufficiently dephlegmated. 


After this procefs there remains in the retort 


a vitriolated tartar mixed with clay, and adhering © 


to it with confiderable force. It may be fepa- 
rated by boiling the mafs in water, and adding 
a little fixed alkali. 


DECOMPOSITION OF VITRIOLATED TARTAR. BY 
PURE. NITROUS ACID, 


We have feen that the vitriolic acid decom- 
pofes nitre, and difengages its acid; but this is 


/ 
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by the dry way. . By the moift way, the nitrous 
acid decompofes vitriolated tartar. 


_ In order to effet this, about equal: parts of 
vitriolated tartar ‘and common nitrous acid are 
put into a matrafs, and the mixture heated till . 
the falt be diffolved, which is eafily done. The 
liquor on cooling furnifhes true cryftais of nitre; 
it is therefore certain that in this procefs the 
nitrous acid has expelled the vitriolic, and taken 
poffeffion of its alkaline bafis. 


The caufe of this decompofition is, that there 
enters into the compofition of vitriolated tartar a 
certain quantity of phlogifton; and as the nitrous 
acid has more affinity with this principle than the 
vitriolic, it decompofes the vitriolated tartar 
through favour of the phlogifton. 


It is to be remarked, that this decompofition 
cañnot be effected by the dry way on account 
of the volatility of the nitrous acid, which 
eludes the action of the fire, and is diffipated 
in vapours. 


\ Es CHANGE 
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CHANGE OF COLOUR OF THE VAPOURS OF NITROUS 
ACID, BY MEANS OF THE VITRIOLIC ACID. 


If fmoking nitrous acid and vitriolic acid be 
mixed together, vapours arife, which inftead of 


being red, like thofe of pure nitrous acid, are 


DEPHLOGISTICATION OF VITRIOLIC ACID BY 
THE NITROUS ACID, 


The nitrous acid, mixed in very fmall quan- 
_ tity with vitriolic acid which has been blackened 
by oily matters, very fpeedily whitens it. This 
effect proves the greater affinity that the nitrous 
acid has with oily matters and phlogifton, than 
the vitriolic. 


SAL POLYCHREST OF GLASER. 


If nitre and fulphur in powder are melted toge- 
ther in a crucible, the phlogifton of the fulphur at- 
tacks the nitrous acid, and produces a very brifk 
inflammation ; and there remains in the crucible 
a faline mafs, compofed of the vitriolic acid of the 
fulphur, and the alkaline bafis of the nitre. 


This falt is fimilar to vitriolated tartar, although 
it 
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it bears the name of Glafer’s Sal Polychreft. In 
this procefs all the nitrous acid is not deftroyed, 
becaufe there is not phlogifton enough in the 
- fulphur. If the procefs be performed in clofe 
veflels, a great part of the nitrous acid is found 
in the receiver, mixed, however, with the 
vitriolic acid of the fulphur. © 


GUN-POWDER. 


An intimate and very exact mixture of fix 
ounces of nitre with one of fulphur and one of 
charcoal, produces gun-powder. The effects of 
this powder proceed from its fudden inflamma- — 
tion, and the great quantity of nitrous fulphur | 
which forms as the powder fires. 


DECOMPOSITION OF GUN-POWDER. 


If gun-powder be boiled in water, the nitre 
diffolves, and one fometimes meets with thofe 
little particles of gravel which too often occa- 
fion the deftruction of powder-mills. On evapo- 
rating the filtered liquor, all the nitre that was 
in the powder is obtained by cryftalization. 


After the filtration-of the water there remains 


en the filter the fulphur and the charcoal, 
E 6 . Thefe 
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Thefe may be feparated, either by fubliming the 
fulphur in clofe veflels ; or by expofing the mixt 
to.a degree of fire capable of burning the fulphur 


without kindling the chareoal ; which is eafily 


done under a muffle, 
; \ 


 FULMINATING POWDER, 


A mixture of three parts of nitre, one of ful- 
phur, and two of fixed alkali, forms a powder 
which has the property of detonating in the open 
air with a confiderable explofion, when gently 
heated fo as to liquefy it. The loud explofion 


of this powder alfa proceeds from the portion 


of nitrous fulphur which is formed during the 
liquefaction of the mixture, and which inflames 
as foon as it has ‘acquired a certain degree of 
heat. If the heat be too weak, the nitrous 


} fulphur flies off as faft as it is formed, and no 
explofion is produced. 


ON: THE MARINE ACID, 


The marine acid is always fluid, and cannot 
be procured under a concrete form. It is ob- 
tained by decompofing fea-falt by means of the 
vitriolic acid. When well concentrated it is of 

a lemon 
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a lemon colour. It has a very fharp tafte, and 


a tolerably agreeable fmell, approaching to that 
of faffron. | 


It turns the blue colours of vegetables red. 


_ The moft concentrated marine acid weighs 
nine drams and a half in an ounce meafure of 
water. > 


\ 


It continually emits white vapours, which 
are not, however, perceived, except when they 
are in immediate conta with the air. ‘Thefe 
vapours occafion a fenfe of heat. ‘They are very 
corrofive. 


SEA-SALT WITH AN EARTHY BASIS, 


This acid unites with calcareous earths with 


heat and effervefcence, and forms with them 


deliquefcent neutral falts, which cryftalife only 
by cooling. This combination is called fea-/alt 
with an earthy bafis. | 


FEBRIFUGE SALT OF SILVIUS, 


The marine acid unites with fixed alkali to 


the point of faturation, with heat and effervef- 


cence. 
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cence.- From this combination refults a neutral 
cryftalifable falt, called regenerated fea-falt, or 
febrifuge falt of Silwius. ‘This falt is much lefs 
agreeable than common fea-falt, from which it 
differs effentially in its bafis; the name of rege- 
nerated fea-falt is therefore improper. 


ON THE BASIS OF SEA-SALT, 


The bafis of fea-falt is a particular alkali, 
which has the name of mineral alkali. A great 
quantity of it is extracted from the afhes of 
marine plants, as varec, foda, &c. 


CRYSTALS OF SODA. 


The mineral alkali differs from the vegetable 
alkali already examined, in its property of cry- 
ftalifing like the neutral falts, which the other 
has not. This is owing to the greater quantity 
of earth which enters into its compofition. 


It differs further from the vegetable alkali 
in this; that when expofed to the air, inftead 
of attracting moifture from it, it lofes its water 
of cryftalization, and is reduced to very fine 
_ ‘white powder. 

It 
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It is alfo fomewhat lefs cauftic than the ve- 
getable alkali. 


SOAP LYE. 


Five pounds of quick-lime, and fifteen pounds 
of foda in powder are boiled together in a fuff- 
cient quantity of water; the liquor is filtered | 
and evaporated till it is concentrated enough to 
weigh eleven drams in an ounce meafure of - 
water. This is the lye of which foap is made. 
The lime augments confiderably the caufticity 
_ of the marine alkali.* 


CAUSTIC STONE, 


Soap lye evaporated to drynefs forms a very 
deliquefcent alkaline falt, which melts with a 
moderate heat. It is caft in fmall plates, and 
then makes what is called cau/tic-ftone. This is 
a very {trong cauftic, ufed in furgery. 


REGENERATED SEA-SALT, 


The marine acid unites with cryftals of foda 
to the point of faturation with heat and effervef- 


* It does this, according to Dr. Black, by robbing it of its 
_ fixed air. Soap lye will not effervefce with acids, J. A. 
cence. 


“oe 
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cence. This compound, filtered and evaporated, 
yields a neutral: falt, which fometimes cryfta- 
lifes in very regular cubes, and very often in 


triangular prifms. The cubical cryftals care 


formed under the liquor; the prifmatical, at the 
furface, in contact with the air, 


This falt is abfolutely the fame with that 
obtained by the evaporation of fea water, and 
is called regenerated fea-falt. 


DECREPITATED SEA-SALT. 


Sea-falt expofed to the fire crackles and de- 
crepitates with violence. This effect proceeds 
from its water of cryftalization, which, tending 
to fly off, burfts the cryftals of the falt. When 
the crackling is over, it is removed from the fire. 
All falts which have very compact cryftals, con- 
taining little water of cryftalization, decrepitate 
in the fame manner in the fire. 


SMOKING MARINE ACID. 


If twenty-four ounces of fea-falt, with as 
‘much concentrated vitriolic acid, and eight oun- 


ces of water, are diftilled in a retort, the falt 
iS 
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is decompofed, and lets go its acid in vapours : 
which are very dificultiy condenfed, and are only 
perceptible in the open air. This liquor col- 
le&ted in the receiver, isofalemon colour. It 
forms the fmoking marine acid, or Glauber’s fmok- 


ing [pirit of falt. 


~ 


CAPUT MORTUUM OF SMOKING SPIRIT OF SALT. — 


‘The matter remaining in the retort after the 
diftillation of fmoking fpirit of falt, is dry, com- 
pact, and attracts the moifture of the air. It is 
formed by the combination of the vitriolic acid 
with the alkaline bafis of fea-falt, and confe- 
quently is a true Glauber’s falt. This matter 
always contains a good deal of fea-falt which 
could not be decompofed for want of moifture 


and the concourfe of the air. 


~ 


GLAUBER’S SALT. _ 


In order to obtain the Glauber’s falt contained 
in this mafs, it muft be diffolved in water and 
evaporated. It furnifhes large clean cryftals, 
brilliant and tranfparent, in great, pretty regu-_ 
Jar needles, ‘This is the Glauber’s jal. To- 
wards the end of the cryftalization, a portion 

of 


# 
. 
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of fea-falt which has not been decompofed by the 
vitriolic acid, is always found. 


GLAUBER’S SALT FALLEN INTO EFFLORESCENCE, 


' ‘There enters into the cryftals of Glaubers 
falt fomewhat more than half their weight of 
water of cryftalization, which adheres to them 
very flightly. When this falt is expofed to the 
air, it lofes the greateft part of this water, be- 
comes opake, and is converted into a white pow- 
der. In this ftate its nature is in no refpeét 
altered ; and if rediflolved and cryftalifed it re- 
covers its original form. 

Glauber’s falt thus fallen into eflorefcence 
is as difficult to bring into fufion as fixed alkali; 
but when it is in cryftals it liquefies with a 
moderate heat, merely through favour of the 
great quantity of water of cryftalization it con- 
tains. | 


SEA-SALT DECOMPOSED BY CLAY, 


If ten or twelve parts of moderately dry clay 
are mixed with one of fea-falt, and the mixture 
diftilled, the acid of the falt pafles over into the 
receiver, 


a 
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receiver, where it collects under form of a lémon- 
coloured liquor, lefs ftrong than the fmoking 
marine acid. This is the common fpirit of fait. 
What remains in the retort is a Glauber’s falt 
compofed of the alkaline bafis of fea-falt, and the 
vitriolic acid of the clay. This falt adheres very 
ftrongly to the clay; from which it is feparated 
by the fame means that we pointed out in fpeak- 
ing of the refiduum after the decompofition of 
nitre with clay. 


GLAUBER'S SALT MADE BY THE DIRECT COM- 
BINATION OF THE VITRIOLIC ACID AND THE 
MARINE ALKALI, 


If vitriolic acid and cryftals of foda (which, 
as we have obferved, are nothing elfe than pure 
cryftalifed marine alkali) are combined to the 
point of faturation, and the mixture diluted with 
a fufficient quantity of water, and then fet to cry- 
ftalife, a Glauber’s falt, fimilar to that we have 
already mentioned, will be obtained, 


QUADRANGULAR NITRE. 


A combination of the nitrous acid and cry 
ftals of foda diflolved in water and evaporated, 
| yields 
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yields brilliant tranfparent cryftals, in form of 
cubes or lozenges, which deflagrate in the fire 
like common nitre. This is guadrangular or 
cubic nitre. 


SEA-SALT, 


The marine acid and cryftals of foda com- 
bined to the point of faturation, yield, by cry- 
ftalization, fea-falt. 


DECOMPOSITION OF SEA-SALT BY. THE 
NITROUS ACID. 


To two ounces of fea-falt in a retort are added 
four ounces of nitrous acid, and the mixture is 
diftilled. There paffes into the receiver part of 
the nitrous acid which has not had time to de- 
compofe the fea-falt; and then vapours arife, 
which are fpirit of falt, produced by the decom- 
pofition of the fea-falt by the nitrous acid. The 
two acids thus united are called agua regia. 


The faline mafs remaining in the retort, dif- 
folved in water and cfyftalifed, yields quadran- 
cular nitre. à. 


ON 
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Borax is a neutral falt of a peculiar kind, 
which comes to us from the Eaft Indies, and the 
origin of which is not yet known. It is uncer- 
tain whether we owe this product to art or na- 
ture. The borax which is met with in quanti- 
ties as an object of commerce is purified. Some 
is alfo found which has only undergone a begin- 
ning purification, and is called rough borax. 


A prejudice has long prevailed concerning 
the purification.of berax, that it could only be 
performed by peculiar methods, known only toa 
few perfons. I was delirous of afcertaining by 
my Own experience whether or no this opinion 
was well founded ;. and I found that borax was 
not more difficult to purify than any other falt. 
The products obtained from it during its purifi- 
cation throw a good deal of light omits nature.* 
à We 


+ 


* For a full account of the origin, manufacture, and puri- 
fication of borax, fee Rozier, tom. XIV. p. 437. From the 
fecond vol, of the Scelt. D’Opufcul, p. 23, it appears that 

- . the fedative falt of borax is found in the waters of Cherchiago 
and of another lake near Caftelnuovo in Italy. It has likewife 
been found in the electorate of Saxony, and ‘in the neighbour- 
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ge FT See F Fy Z : 
~~ We fhall now examine the properties of puri- 


fod borax. 


Borax is compofed, as we fhall find, of a pe- 


- culiar neutral falt which fupplies the place of an 


acid, and has been called /edative falt, and an 
alkali abfolutely fimilar to that which is the 


| bafis of fea-falt. 


The fedative falt, though perfectly .neutral, 
acts as an acid in the borax, and neutralifes the 
marine alkali, as if it were a real acid. 


Borax has a faline neutral tafte. 


It turns fyrup of violets green, but very 


flightly fo. 
CALCINED BORAX, 


There enters into the compofition of the 
cryftals of “borax about half their weight of 


hood of Halberftadt, and little doubt can be entertained of its 
exifting in other parts of Europe. Hence we have reafon to 
expect that borax will foon be copioufly produced without 
the neceffity of travelling for it to the Eaft Indies; for when 


we have the fedative falt, the compound is eafily formed by 


the addition of the mineral alkalis M, 


* 


water 
Li 


LES 


$ 


Bg a ie, à a Rey iy 
i | wn 


J, ty | i 


SALINE renee. À 413 


water of cryftalization. When ‘expofed to the À 
fire, it lofes this water, puffs up and fwells conf. 
derably, and is changed into a white, dry, light, 


friable matter, called calcined borax. 


GLASS OF BORAX, 


Borax calcined and urged with a more violent 
fire in a crucible, enters into fufion, and is con- 
verted into a vitriform, white, tranfparent fub- 
fiance, called glafs of borax. During this calci- 
nation and fufion the borax has loft none of its 
properties. By boiling in water it is totally dif- 


folved, This folution by evaporation furnifhes 


cryftals which have exactly the fame properties 
with the original borax. At every procefs, how- 
ever, a finall quantity of a white argillaceous 


. €arth is feparated. 


Le 


SEDATIVE SALT SEPARATED FROM BORAX BY 
THE VITRIOLIC ACID. é 


If, to a folution of borax, fome vitriolic acid 
be added, no effervefcence takes place; but the 
liquor fet to cryftalife yields a white fhining 


falt,. formed in very fmall light fcales. This is 


the fedative falt which we have mentioned as one 
| of 
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of the bia parts of borax. Mr. Geoffroy 
was the firft who got fedative falt by this procefs, 

i he aubtiined in the Memoirs of the Aca- 
de of Sciences. 


Me a At the end of the cryftalization of fedative 

4. falt, Glauber’s falt is procured, which is formed 
by: the union of the vitriolic acid with the alka- 
line bafis of the borax. 


\ ; . SEDATIVE SALT SEPARATED FROM BORAX BY 
THE NITROUS ACID. 


_ À folution of borax treated with the nitrous 
acid affords the fame phenomena as with the 
vitriolic. It feparates in the fame manner the 
fedative fait from the borax. 


At the end of the cryftalization a quadran- 

gular nitre is procured, formed by the union of 

. the nitrous acid with the alkaline bafis of the 
borax. 


SEDATIVE ‘SALT SEPARATED FROM BORAX BY 
THE MARINE ACID. 


The marine acid in like manner decompofes — | 
Be uniting with its alkaline bafis, and fepa- 


tating its aver falt. 
At 
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At the end of the cryftalization a fea-falt, 
not at all differing from the common, is pro- 
cured. ; 


SOLUTION OF SEDATIVE SALT. 


Sedative falt has fcarcely any tafte ; it does 
not attract the moifture of the air, and does not 
change the blue colours of vegetables. It dif- 
folves difficultly and in fmall quantity, in water. 


GLASS OF SEDATIVE SALT. 


Sedative falt, urged by the fire in a cruci- 
ble, does not fwell like borax. It is converted 
into a vitriform white, milky, and femitranf- 
parent matter. 


This glafs diffolved in water ei by cry- 
ftalization, fedative falt the fame as it was be- 

fore. This proves, that in all thefe procefles 
the fedative falt undergoes no alteration. A 


part of it, however, is'decompofed ; as appears 
from a portion of white argillaceous earth, which ° 


is feparated in every folution after its fufion. 


F SEDATIVE 
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SEDATIVE SALT SUBLIMED. 


Cryftalifed fedative falt, expofed to the fire 
in an earthtn cucurbit covered with its head, 
fublimes and rifes into the head under the form 
of fmall cryftals in thin flakes, extremely light 
and very brilliant. 


Homberg was the firft who made fedative falt 
by fublimation ; but this was by a very different 


procefs. He mixed borax with a lye of colco- — 


thar; this mixture he diftilled in a glafs alembic, 


and raifed the fire towards the end of the diftilla- - 


tion. By this method he obtained a fublimed 
falt, fimilar to that which we have juft treated 
of, To this he gave the names of /edative /falt, 
and volatile narcotic falt of vitriol. 


He moifiaaed afrefh the matter which re- 
"mained at the bottom of the cucurbit, and pro- 
ceeded to a new fublimation ; and he repeated 


‘ thefe fublimations with the fame PrecAMtionss 


till no more falt was procured, 


Homberg did not well underftand what took 


place in thefe operations. He thought that the 
falt 
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is fale was afforded by the vitriol, and that he 


borax feryed to difengage it. But the dire& 


contrary really happens ; it is the vitriolic acid 
which difengages the fedative falt, and combines 
with the alkaline bafis of the borax. Homberg, 
= however, had remarked that when the matter 


was not moiftened with water the falt did not 
fublime ; wherefore he recommends a repetition 
of the moiftening at every fublimation. 


REGENERATED BORAX. 


If fedative fait be combined with cryftals of 
foda, a regenerated borax is produced, which in 
no refpe& differs from borax before its decom- 
pofition. 


“hel 
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ETALLIC fubftances are the heavieft 

bodies in nature. There is no earth, 
whether calcareous or vitrifiable, which is fo 
heavy as the lighteft of thefe. This truth has 
been abundantly proved by hydroftatical ex- 
periments. a 


Metallic fubftances are always perfe&ly opake; 
that is, they entirely oppofe the paffage of the 
light.* | 

* Newton, however, afferts that if gold be foliated and held 


between the light and the eye it will appear moft evidently to 
tranfmit the blue rays, See his Optic, p, 11, Book I, Prop, X. M. 


jeu They 
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They all have a brilliancy and fplendor ‘pe- 
culiar to themfelves, which chemifts have termed 
metallic lufire. ; 


Metallic fubftances expofed to the aétion of 
the fire, enter into fufion, and in cooling recover 
their former folid confiftence. When fuffered 
to cool gently after a perfect fufion, the metallic 
particles receive a fymmetrical and regular ar- 
rangement with refpect to each other, which is 
peculiar in every different metallic fubftance, 
and fhews itfelf at their furface. 


Chemifts fay that metallic fubftances take a 
convex form at their furface during fufion. 
This is true when they are melted in veflels 
made ofa matter with which they cannot con- 
tract any union, as crucibles of earth, clay, &c. 
but it is not the fame when metallic veflels are 
ufed for this purpofe. For example, if lead be 
melted in a copper veffel, or tin in one of iron, 
thefe metals are not, convex at their furface; on 


the contrary, a concavity is obferved. This ~ 


proceeds from the afcent of the edges of the 
melted metal along the fides of the metallic vef- 
fel; which afcent is owing to the difpofition the 

| | A: ea feveral 
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feveral metallic fubftances have to unite with 
each other. 


Metallic fubftances are heated by warm air 
and water more fpeedily, and cool again more 


quickly, than any other bodies expofed to the 
fame temperature. 


_ itis on account of this property, that mer- 
curial thermometers are more efteemed than thofe 
of fpirit, in experiments where the tranfitions 
of heat and cold are only momentary; for mer- 
cury dilates and condenfes much more readily 


than any other fluid we are at prefent acquainted 
with. 


Mr, Richmann,* who has made many very 
curious experiments on this fubjeét, obferved 
that lead cools in the air fooner than tin, tin 
than iron, and iron than copper. He alfo re- 
marked the different periods in which different. 
metals expofed for fome time to froft, after- 
wards regained the heat of the furrounding at- 
mofphere. This he found to be in an order 
exactly the reverfe of that of their cooling; that 


* Memoirs,of the Academy of Peterfburg for the years 


1752 and 3753. is 
9 
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is, lead warmed firft, then tin, and fo on. From 
thefe obfervations he concluded, that the aug- 
mentation and diminution of heat in metals, are 
neither in an inverfe ratio to their denfities, nor 
to the abfolute cohefion of their particles, nor-to 
their hardnefs, nor in a ratio compounded of 
thefe two or three ratios. 


Chemifts divide metallic fubftances into fe- 
veral claffes, and thefe divifions are founded on 
general properties which are common to feveral 
metallic bodies. On this foundation, their firft 
divifion is into metals and femimetals ; and the 
_ metals are fubdivided into two clafles, the perfeëz 
and zmperfed. | 


Metals are thofe metallic fubftances which 
befides the general properties which we have juft 
_ mentioned, poffefs ductility and malleability, and 
refift the action of fire without being diffipated 
or volatilifed. — 


The PERFECT METALS are gold, platina, and 
Jilver. They have this name on account of their 
undergoing the utmoft violence of fire without 
fuffering any alteration. 


F 4 The 
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The IMPERFECT METALS are copper, tin, lead, 
and iron. Thefe are duétile as well as the perfect 
metals; but they are deftroyed and ‘converted in- 
to earth by the aétion of fire; whence their title. 


CN The sEMIMETALS are regulus of antimony, 

bifmuth, zinc, regulus of cobalt, and regulus of 
arfenic.* ‘The name of femimetal is given them 

becaufe they are void of ductility, are volatilifed 

by fire, and undergo calcination like the imper- 

fect metals. | 


_ There is another metallic fubftance which 
chemifts ufually range among the femimetals. 
This is mercury or quickfilver. We think how- 
ever with Mr. Macquer, that it is better to make 
a feparate clafs of it. 


The imperfect metals and femimetals have 
one property in common, which is to emit an 


* To this catalogue may be added, fiderite, molybdenum, 
manganefe, and nickel: the laft of which the eminent Bergman 
has moft decifively fhewn to be a feparate metal, which may 
be depurated from all mixtures of cobalt, arfenic, or copper, - 
and which cannot be produced by the union of iron with any 
of the ingredients which are ufually feparated from the nickel- 

line ores, See vol, II, Diff, de Nicolo, M, 
odour 
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odour when rubbed, or when only warmed by 
the hand. ‘This odour is different in different 
metals, and eafily diftinguifhed. The perfect 
metals and mercury alone yield none. 

‘ ON GOLD; 

Gold is a perfeét metal; moderately hard; 
of a bright yellow colour ; very little elaftic and 
fonorous. It is the heavieft of all the metallic 
bodies, and confequently of all the bodies in 
nature. . 


Gold acquires a_fenfible rigidity beneath the 
hammer, and is foftened by nealing.* Its colour , 
is variable. It is fometimes met with very high 
coloured, and fometimes very pale; Wallerius — 
fays that it is even found almoft white, 


Gold weighed by the hydroftatical balance 
lofes between a nineteenth and twentieth of its 
weight in water. 


It is the moft dudtile of all metals, and like- 
wife the moft tenacious. A gold wire of a tenth 


* This is performed by heating it red hot in a furnace with 
charcoal, and fuffering it to cool flowly ; repeating the’ procefs 
as occafion requires, J. A, 


Ig of 


- 
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of an inch in diameter is capable of fupporting a 
weight of five hundred pounds without breaking. 


Air and water have no action upon it. 


FUSION OF GOLD. 


Gold, expofed to the fire, reddens long be- 
fore it melts. When juft going to melt it takes 
a fea-green hue; but undergoes no alteration, 
or diminution of weight. Gold which has been 
well melted and fuffered to cool flowly, has its 
furface figured in very large brilliant facets of a 
foliated form. 


Pure acids, fulphur, and fixed alkali, have 
no action upon gold, either by the dry or the 
moift way. : 


SOLUTION OF GOLD IN AQUA REGIA, 
A mixture of the nitrous and marine acids 
forms a compound acid called Aqua Regia, 
which diflolves gold by the affiftance of heat. 


‘This folution is of a gold colour, and tranfparent. 


CRYSTALS 
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CRYSTALS OF GOLD. 


This folution fet to evaporate and cryftalife, 
furnifhes faline cryftals, called cryftals of gold. 


ANIMAL MATTERS STAINED BY SOLUTION OF ~ 
GOLD. 


Solution of gold applied to bone and ivory 
leaves a reddifh-purple ftain which does not wear 
out. Skins are alfo ftained in the fame manner. 


GOLD PRECIPITATED FROM ITS SOLUTION 
BY FIXED ALKALI. 


If fixed alkali be added to a folution. of gold, 
. the metal is precipitated in form of a very deep 
yellow powder. | 


GOLD IN RAGS, 


Clean old linen rags are plunged into a folu- 
tion of gold, and when well foaked in it, are 
dried and burned in a crucible. “There remains 
a coal of linen mixed with gold in a very divided 
ftate. This powder is ufed, applied on the end 
of a phial cork, to gild delicate work which can- 
not be gilt in another manner. 

ae 6 GOLD 
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GOLD DISSOLVED IN LIVER OF SULPHUR. 


Liver of fulphur, that is, a combination of 
fulphur and fixed alkali, attacks gold, diffolves 
it, and renders it foluble 1 in water. 


GOLD PRECIPITATED FROM A SOLUTION MADE 
BY LIVER OF SULPHUR, | 


If an acid be poured on a folution of gold 
made by liver of fulphur, the gold and fulphur 
fall down at the fame time. On calcining this 
precipitate, the fulphur burns and is diffipated, 
and the gold is recovered in its original form. 


i ON PLATINA. 


Platina is a perfect metal which comes to 


us in fmall grains refembling iron filings. ‘This 
metallic fubftance is without fmell and tafte, of 
a whitifh grey colour, approaching to that of 
polifhed fteel, and of a fpecific gravity equal to 
that of gold.* 


* All the accurate trials make its fpecific gravity /e/s than 
that of gold. See on this fubje&, and on the other properties 
of platina, a very, curious paper in Dr, Lewis’s Philofopbical 


Commerce of Arts, J. As 
PLATINA 


> 
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PLATINA EXPOSED TO THE FIRE. 


‘Platina expofed to the greateft heat we can 
produce in our furnaces, undergoes no alteration 
or diminution of weight, and does not melt. It 
is not, however, unfufible. When expofed to 
the focus of a good burning glafs it enters into 
real fufion. The portion melted is found to 
have a good deal of ductility, and a degree of 
fpecific gravity fimilar to that of gold. 


SOLUTION OF PLATINA.: 
Sulphur and fixed alkali taken feparately do | 


not act upon platina; no more do.the mineral 


acids, fingly. Like gold, it is foluble only by 


- Jiver of fulphur, and a mixture of the nitrous 


re 


and marine acids, affifted by heat. 


“SPRECIPITATE OF PLATINA. 

If fixed alkali be added to a folution of platina 
in aqua regia, a precipitate of an orange yellow 
colour is thrown down. When no more alkali 
is ufed than is neceflary for the precipitation, 
the precipitate is of a pale yellow. | 

: MEANS 
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MEANS OF DISCOVERING WHEN GOLDIS 
ALLOYED WITH PLATINA. 


Platina has frequently been ufed to aug- 
ment the bulk of gold. This deceit was diffi- 
cult to detect, on account of the fimilarity of 
properties in thefe two metals. But chemifts, 
in their operations on platina, foon difcovered 
a method of detecting the fmalleft proportion 
of it mixed with gold. 


On diffolving the fufpeéted gold in aqua re- 
gia, and adding a little folution of fal ammoniac, 
a very fine yellow precipitate immediately. falls 
down if it really contained platina, but no pre- 
cipitation enfues if it was pure. 


It may, in like manner, be difcovered when 
platina is alloyed with gold. For this purpofe, . 
the platina muft be diflolved in aqua regia, and 
fome folution of martial vitriol added to it. If 
the platina was mixed with gold, a brown preci- 
pitate is immediately thrown down ; but no pre- 
cipitation take place if it was pure. 
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ON SILVER. 


Silver is a perfect metal, of a brilliant white, 
without fmell and tafte. Next to gold it is the 
moft duétile of metals. It is more elaftic and 
fonorous than gold: it becomes more rigid un- 
der the hammer, and is in the fame manner cor- 
reted by nealing: it is alfo harder than gold. 


A filver wire one tenth of an inch in diame- 
ter fupports a weight of 270 pounds before it 
breaks. | 


Silver weighed in water by the hydroftatical 
balance, lofes between a tenth and eleventh of 
its weight. 


Air and water have no aétion upon it. 


Expofed to the fire, it does not melt till long 
after being red ; and like gold it fuffers no alter- 
ation or diminution of weight in fufion. Silver 
well melted and then gradually cooled, fhews on 
its furface little threads in relieve. 


SOLUTION 
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SOLUTION OF SILVER IN THE NITROUS ACID, 


The nitrous acid diffolves filver with much | 


effervefcence and heat. This folution is clear 
and colourlefs. 


LUNAR CRYSTALS, 


Solution of filver, fet to evaporate, forms, 
on cooling, very white cryftals in thin flakes, 
called lunar cryftals, or lunar nitre. Thefe 
terms are derived from the name of Luna given 
to filver, as that of So/ was to gold, by the old 
chemifts. 


DEFLAGRATION OF LUNAR NITRE, 


This metallic falt is formed, as we have ob- 
ferved, by the combination of the nitrous acid 
and filver. The acid has fufficient adhefion to 
the filver to deflagrate with the phlogifton. If 


Tunar cryftals are placed upon burning coal, 
they melt and deflagrate like common nitre ; the: 


acid is diffipated, and the filver remains in a 
very thin flake on the furface of the coal. This 
filver has no metallic brilliancy, but on rubbing 


it. 
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it with the blade of a knife it recovers its ufual 
luftre, and has all its ductility. 

LAPIS INFERNALIS, 


Lunar cryftals melted in a crucible,, and then 
poured in a mold in fmall cylinders of the fize 
of a quill, form a powerful cauftic called lapis in- 
fernalis or lunar cauftic. 


PRECIPITATE OF SILVER. 


If, to a folution of filver in the nitrous acid, _ 


fixed alkali be added, the filver is precipitated 
in form of a white powder ; while the acid uni- 
ting with the alkali produces a regenerated ni- 
tre. ‘The precipitate, though white, is without 
“metallic brilliancy, which perhaps is owing to 
its extreme divifion. 


LUNAR VITRIOL, 


If vitriolic acid be added to a folution of filver 
in the nitrous acid, it feizes the filver, and falls 
down with it in form of a white powder, called. 

vitriol of filver, or lunar vitriol. This new falt 
precipitates, becaufe it is vaftly lefs foluble in 


water than lunar nitre, 
LUNA 
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LUNA CORNEA, 


If, to a folution of filver in the nitrous acid, 
the marine acid be added, it feizes on the filver, 
and falls down with it in form of a thick coagulum, 
to which the name of luna cornea has been given. 
This precipitate expofed to the fire in a cruci- 
ble, eafily melts; and in cooling fixes into a 
grey yellowifh mafs, which has always been 
thought to be flexible like horn, but is not fo 
in reality. This pretended property, however, 
or perhaps its colour, has acquired it the name 
of luna cornea. 


ANIMAL MATTERS STAINED BY SOLUTION 
OF SILVER. 


Solution of filver, applied to animal matters, 
gives them a black ftain which does not wear out. 
This colour proceeds from the tarnifh the filver 
acquires from the phlogifton in FC precipita- 
ted on animal fubftances. 


PRECIPITATED AQUA FORTIS. 


When it is fufpeéted that the nitrous acid is 


adulterated by fome other acid, it is purified by - 


pouring 


os 


> 


a 
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pouring in fome folution of filver. The foreign 
acids feize on the filver, and fall down with it; 
and the pure nitrous acid fwimming at top is 
called precipitated aqua fortis. 


SILVER REVIVED FROM LUNA CORNEA. 


Luna cornea expofed to a fufficient heat in a 
crucible, with fome alkaline falt, enters into 
fufion, and a knob of very pure filver is found 
at the bottom of the crucible. This is a method 
of procuring filver of the utmoft purity. 


SULPHURATED SILVER, 


If filver be melted in a crucible, and fulphur 
added, this attacks the filver, combines with it, 
and converts it into a black fpongy mafs. This 

‘forms an artificial ore of filver, and is called 


fulphurated filver. 


GOLD AND SILVER FOR PARTING. 


À mixture is made by melting together two 
parts of filver and one of gold; the mafs is ex- 
tended under the hammer and formed into little 
fpiral coils. 

PARTING 


“ye 
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PARTING, 


_ One of thefe coils is put into a matrafs with 
fpirit of nitre, and the veflel placed upon the. 
fire. The acid a&s immediately on the filver 
and diflolves it. The gold is left untouched, 
in the fame figure that the mixture had before 
the operation. When withdrawn it appears of a 
dark colour and very porous texture, It is ex- 
pofed to a gentle heat. in a crucible, by which 
means its particles are brought together, and it 
recovers its folidity and colour. This procefs 
is called nealing of parted gold; and the gold, 
which is very pure, is called parted gold. 


SILVER TARNISHED BY PHLOGISTON, 


Silver, expofed to the vapour of phlogifton, 
or fulphur, becomes of a black or very deep 
brown colour. This does not happen when it 
is expofed to the vapour of the volatile fulphu- 
reous vitriolic acid. 


SILVER PRECIPITATED BY LIVER OF SULPHUR. 


If folution of filver be added to folution of 
liver of fulphur, the nitrous acid of the folution 
of 
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of filver feizes the alkali of the liver of fulphur, 
and the filver is precipitated with the fulphur in - 
form of a very black powder, which colour pro- 
ceeds from the tarnifhing of the filver by the 
fulphur. 


ON COPPER. 


From the perfe& metals, we pafs to the im- 
perfect, and fhall begin with eee 


Copper, named by the antient chemifts Venus, 
is an imperfect metal ‘of a yellow colour with a 
confiderable tinge of red, brilliant, and fhining 
where it is broke. When rubbed in tke hands 
it exhales a difagreeable odour peculiar to itfelf ; 
and has a tafte not lefs unpleafant. 


on is next to gold and filver in du@ility 
pe malleability. It has more elafticity and ‘ 
hardnefs than any of the other metals excepting 
iron; and is die moft fonorous of all, 


In tenacity it comes neareft to filver, A cop- 
Be wire one tenth of an inch in diameter will 
 fupport a weight of 299 pounds four ounces 
| without breaking. 


Weighed 
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Weighed in the hydroftatic balance it lofes — 


between an eighth and a ninth of its weight. 


When expofed to the fire, it reddens long 
before it enters into fufion; its furface becomes 
calcined, lofes part of its phlogifton, and is 


converted into a thin pellicle which flies off in À 
fcales when the copper cools. This is called — 


Seales ox calx of copper. 


When copper is brought to a white heat, it 
enters into fufion; and on cooling gently it takes 


a fymmetrical arrangement, which declares itfelf . 


by a peculiar luftre, and a kind of foliage on 
the furface. 


FLOWERS OF COPPER, 


If copper be too long fubmitted to the aétion | 


of a violent fire, its phlogifton burns, and forms 


a beautiful violet-coloured flame, which con- 


denfes into greenifh grey flowers, called flowers 


of copper. This property of copper to burn 


with a blue flame is ufed to advantage in the 


compofition of fire-works. 
a 


CLASS 


# 
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GLASS OF COPPER. 


That portion of copper which has loft its 
phlogifton in the preceding operation enters into 
- fufion in a violent heat, and is converted into 
a glafs of a reddifh brown colour. 


REDUCTION OF CALXES OF COPPER, 


The calxes of copper, fuch as, the /eales which 
we have mentioned, are eafily brought back to 
their metallic form by the addition of fome phlo- 
giftic fubftance. For this purpofe, fome black 
flux and rofin is mixed with fcales of copper, 
and a violent heat applied to bring the mixture 
into fufion. When the crucible is cooled, a 
button of copper, poffeffing all the properties it 
_had before calcination, is found at the bottom. 


COPPER CALCINED BY THE AIR. 


Air a&ts upon copper, tarnifhing its furface, 
and converting it into a green ruft which is call- 
ed verdigris. - 


COPPER 
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COPPER DESTROYED BY WATER, 


Water alfo corrodes copper. It brings a 
ruft on its furface, which ruft diffolves in the 
water, and gives it a green tinge. 


There is no liquor or folvent which has not 
an action upon copper. All ruft it, and reduce 
_it to verdigris. 


SOLUTION OF COPPER IN THE VITRIOLIC ACID. 


Copper is diflolved with difficulty in the vi- 


triolic acid: the acid muft be boiling, and very 


well concentrated, for this purpofe. The folu- 
tion refembles a coagulum. ‘This, diluted with 
a large proportion of water, forms the folution 
of copper. It is of a fine blue. It depofites a 
part of the copper, which has been calcined 


by the acid. 
VITROL.-OF- COPPER; 


The folution of copper in the vitriolic acid 
fet to evaporate furnifhes, on cooling, large 


rhomboidal cryftals, of a beautiful blue. 
This 


~ 
ir Ssobiast Pau Sateen" 
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This metallic falt on expofure to the air lofes 
a little of its water of eryftalization, and be- 
comes tarnifhed on the furface. It has an acid, 
cauftic, aftringent, biting tafte, and a very dif- 
agreeable metallic flavour. It is called vitriol of 
topper, blue vitriol, or Cyprus Vitriol.* 


COPPER DISSOLVED IN THE NITROUS ACID. 


% 


The nitrous acid, even when cold, diffolves 
copper very readily, with confiderable heat and 
effervefcence. The folution exhales red vapours 
of the nitrous acid.+ Its colour is as fine a blue 
as that of the preceding. 


* It is commonly called in our fhops Roman Vitriol, but that 
name is applied by foreign writers to the vitriol of iron, Dif- 
agreeable miftakes have arifen from a want of attention to this 
_circumftance, J. A, | 


+ The vapour arifing from the folution of copper, and alfo 

ef forme other metals, in the nitrous acid, has lately been a 
good deal the fubje& of inveftigation under the name of nitrous 
air, in the curious experiments of Dr, Prieftley. It is naturally 
colourlefs, and only becomes red when mixed with common 
air, which feems to produce a decompofition in it. Jt has a 
remarkable power of diminifhing the volume of common air, 
and does this in a greater degree the purer the air is, J, A. 


G The 
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The folution of copper in the nitrous acid 
yields only a metallic falt in a magma, which is 
not fufceptible of cryftaliaation, and which 
ftrongly attraéts the moifture from the air, and 
is refolved into a liquor. 


COPPER DISSOLVED IN THE MARINE ACID, 


The marine acid does not diflolve copper well, 
except when boiling. ‘The folution, inftead of 
the blue colour of the preceding, has a green hue. 


This folution, fet to evaporate, yields needled 
cryftals which do not attract moifture from the 
air. 


COPPER DISSOLVED BY AQUA REGIA, 


Aqua Regia diffolves copper with almoft as 
much eafe as the nitrous acid. The colour of 
the folution is a blue greens of a middle hue be- 
tween that made by the nitrous, and that by the 
marine acid. 


This folution yields no faline cryftals. 


SILVER 
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SILVER PRECIPITATED BY COPPER. 


If a plate of copper be plunged into a folution 
of filver in the nitrous acid, it diffolves, and 
precipitates the filver in the fame degree. This 
precipitated filver is in powder, but has all its 

metallic luftre. | 


The caufe of thefe two effets, is, 1. That 
the nitrous acid not being able to hold in folu- 
tion more than a determinate quantity of metallic 
‘matter, and having more affinity with copper 
than with filver, it lets fall the latter in order to 
take up the former. 2. The metallic luftre of 
the precipitate proceeds from the large proportion 
of phlogifton contained in the copper, which is 
transferred to the filver as faft as it precipitates, 
and is in fufficient quantity to give it all its ufual 
brilliancy. 


_ This is the method ufed in: mints to feparate 
_ filver from its folvent after the procefs of parting 
; gold from filver. 
| 


| COPPER PRECIPITATED BY AN ABSORBENT EARTH, 


If pieces of any kind of abforbent earth are 
_ thrown into a folution of copper by any acid, 
© eae G 2 the 
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the earth diffolves and precipitates the copper. 
The liquor is found loaded with a falt with an 
earthy bafis, which is different according to the 
different acid employed. | 


COPPER PRECIPITATED BY FIXED ALKALI. 


Fixed alkali, by virtue of its greater affinity 
with acids, precipitates copper from its folution 
in any acid. All thefe precipitates are of a fine 
green, and ferve for painting in enamel and on 
china. . 


Thefe precipitates of copper are calxes fo far 
deprived of their phlogifton as to be very diffi- 
cult of reduction. 


COPPER CALCINED BY NITRE. 


If a mixture of copper filings and nitre be 
heated in a crucible, the phlogifton of the cop- 
per combines with the acid of the nitre, and they 
are confumed together with a flight deflagration. 
There remains in the crucible a calx of copper 
with the alkali of the nitre. 


This method is often ufed by filverfmiths to 
deftroy a portion of copper with which filver 
i was 
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was too highly alloyed, and bring the filver to 
its proper ftandard. 


ENS VENERIS, 


{f copper plates are ftratified with fulphur, 
and calcined, the fulphur attacks the copper, 
and converts it into an iron-coloured, very eager 
and brittle matter. This is called Bus Veneris, 
or copper calcined by fulphur. | 


ON TIN, 


Tin, or Jupiter, is an imperfect metal, of a 
whitenefs approaching to that of filver, very | 
. foft, very malleable, and readily extenfible under 
_ the hammer, and with little or no elafticity. 


A tin wire one tenth of an inch in diameter 
fupports a weight of forty nine pounds and a half 
without breaking. This metal is fcarcely at all 
fonorous when pure, 


It is the lighteft of all metals. In the hydrofta- 
cs tic balance it lofes about a feventh of its weight. 


Tin, rubbed between the hands, exhales a 
difagreeable odour peculiar to itfelf, and has a 


G3 | tafte 


144 METALLIC SUBSTANCES. 


tafte not lefs difagreeable. When bent, it makes 


a little crackling noife as if it were breaking. 


LEAVES OF TIN, 


Tin has lefs du@tility than gold, filver, or 
copper; yet has enough to allow of its extenfion 
into very thin leaves. 


TIN EXPOSED TO THE FIRE, 


Tin, expofed to the fire, melts long before 


it becomes red. When melted its furface is- 


covered with a whitifh grey powder, which is 
a portion of it calcined and deprived of its phlo- 
gifton. This is called calx of tin. 


PU aE YO DN: 


On continuing the calcination for a conft- 
derable time, the calx acquires a white colour, 
and a good deal of hardnefs, and is then called 
putty. This is ufed for polifhing glafs, fteel, 
and other hard bodies. 


Thefe calxes, mixed with phlogiftic matters, 
and urged by the fire, are reduced into tin in its 


original form. 
FLOWERS 


ae 


* 
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FLOWERS OF TIN, 
If very pure tin be expofed to a ftrong heat in 
a crucible, it calcines as in the preceding expe- 
riments ; and a part fublimes into the upper part 
of the veffel in form of very white and brilliant 
needles. Thefe are the flowers of tin. 


RED CALX OF TIN, 


When the fire has been fufficiently ftrong in 
the above procefs, there is found under the 
flowers of tin a purplifh red calx, which has 
rifen in a vegetation, and has the form and 
figure of cauliflowers. 


GLASS OF TIN. 


Beneath this calx is found a part of the calx 
of tin which has entered into perfect fufion, and 
forms a true glafs of tin, pure, clean, and tranf- 
parent, of a fine ruby or garnet colour. This 
proves, contrary to the common opinion, that 
calx of tin, like the greater part of other metal- 
_ lie calxes, is capable of entering into fufion by 
G 4 itfelf, 
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-itfelf, and forming a real glafs. I hive aflured 
myfelf of this fact by repeated trials, 


TIN DOSSOLVED BY THE VITRIOLIC ACID. 


The vitriolic acid diffolves tin with fcarcely 
any effervefcence, and requires the aid of heat. 
A ftrong fmell of fulphureous acid exhales du- 
ring the folution, and a quantity of fulphur is 
even formed, which fwims on the furface of the 


liquor. This fulphur is produced by the union 


of part of the phlogifton of the tin with the vi- 
_triolic acid. . The folution is of a blackifh co- 
flour. It depofites a good deal of calx of tin 
which is fo far deprived of phlogifton as to be na 
longer foluble in the acid. 


+ 


TIN CALCINED BY THE NITROUS ACID. 


The nitrous acid does not fo much diflolve as 


calcine tin. It attacks the metal with confider- - 


able violence and impetuofity, and excites a very 
great degree of heat and ebullition. The acid 
feizes with avidity upon the phlogifton of the 
tin, and converts it into a very white calx, infolu- 
ble in any acid, and. very difficult of reduétion. 


SOLUTION 


£ SAT. a 


” 
LL 
a 
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SOLUTION OF TIN IN THE MARINE ACID. 


The marine acid is the true folvent of tin; 
but it muft be in a concentrated ftate, and aided 
by heat. This folution exhales a very ftrong 
odour of garlic or arfenic. 


As foon as the marine acid aéts upon tin, it 
lofes its lemon colour, and ceafes to fume as it 
_ufually does when concentrated. 


SALT OF JUPITER, OR: OF TIN. 


The folution of tin in the marine acid, fet to 
evaporate, yields needled cryftals which do not 
attract moifture from the air, They are called 
Sal Fovis. 2 


TIN DISSOLVED IN AQUA REGIA, 


Aqua Regia diffolves tin perfe&tly. This fo- 
lution affords a great number of phenomena, the 
detail of which cannot be entered into here. I 
fhall only fay, that it is fometimes colourlefs ; 
in other circumftances, of an amber colour; 

G 5 fome- 
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fometimes of a dingy crimfon; and fometimes is 
converted into a fine white tranfparent gelly. 


PRECIPITATES OF TIN, 


Abforbent earths precipitate tin from its fol- 
vent. Fixed alkali does the fame. From thefe 
Precipitates there refult fo many calxes of tin, 
and kinds of neutral falts, differing from each 
_ other according to the different acid which held 
the tin in folution. | 


GOLDEN PRECIPITATE OF CASSIUS, 


If to a folution of tin diluted with a good deal 
of water, fome drops of folution of gold are 
added, the mixture prefently acquires a purple 
colour, and in the fpace of a few days a precipi= 
tate of the fame colour is formed. This precipi- 
tate of gold and tin is employed in painting on 


enamel, 


Tin, or even its vapour, inftantly deftroys 
all the duétility of gold and filver. 


TIN CALCINED BY NITRE, 


Tin caufes nitre to deflagrate, and a brifk 


flame arifes during the operation. The tin by 
this 
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this procefs is calcined, and there remains in the 
crucible calx of tin with the alkali of the nitre. 


SULPHURATED TIN. 

Tin combines with fulphur by fufion. It 
becomes, by this mixture, eager and brittle, and 
is difpofed in facets like the broken furface of 
Zinc. 


BRONZE, 


Copper and tin, melted together in fuitable 
proportions form what is called bronze, or bell- 
metal. | 


Tin, in combining with copper, communi- 
cates to it part of its fufibility. “The mixture 
of thefe two metals is of greater fpecific gravity 
than each had feparately, becaufe they mutuaily 
penetrated each other during their combination. 


TINNING OF COPPER. 


Tin applies very well to the furface of cop- 
per, and forms a coating which preferves it from 
G 6 ruft, 
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ruft. This is the tinning of copper. In order, 
however, that the procefs fhould fucceed, it is 
neceflary that the furface of the copper fhould 
be very well and newly cleaned, and that the 
tin fhould not be calcined by the heat ufed in 
the operation. For this purpofe, a good deal 
of rofin is mixed with the tin when melted. 


ON IRON. 


Iron, or Mars, is a metal of a livid white 
colour approaching to grey; it is the hardeft, 
the oft elaftic, and next to platina, the moft 
dificult of fufion of all the metals. 


It is the only. metal which has the property 
of ftriking fire either with a vitrifiable ftone, or 
another piece of iron. 


Next to gold, it is that the particles of which 
have the greateft tenacity. An iron wire one 
tenth of an inch diameter can fupport a weight 
of 450 pounds without breaking. 


It lofes in water by the hydroftatic balance 
between a feventh and an eighth of its weight. 


It 
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-It is ductile coo: when very pure, to be 
drawn out into threads as fine as hair, fince pe- 
rukes have been made of them. 


It is the only known fubftance in nature 
which is attracted by the magnet, and is itfelf 
capable of becoming magnetic, and attracting 
other iron. 


ZWELFER’s SAFFRON OF MARS, 


Iron, expofed to a very violent heat, enters 
into fufion, but long after it has become red. 


When kept in a red heat feveral hours with- 
out being melted, its furface calcines, and is 
converted into a reddifh brown powder, named 


Zwelfer’s faffron of Mars. 


SAFFRON OF MARS PREPARED BY DEW. 


The combined ation of air and water rufts 
iron ; its phlogifton is deftroyed and diffipated, 
and there remains at length a ruft, which is 
called Saffron of Mars prepared by dew. Iron in 
l filings 
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filings is generally ufed for this purpofe, as it 
prefents a larger furface. 


MARTIAL ÆTHIOPS, 


Iron filings kept under water in a veffel, and 
agitated from time to time, is at length divided in- 
to particles of fufficient tenuity to remain a while 
fufpended in water. Tron thus divided is called 
martial æthiops. It contains all its phlogifton, 
becaufe it has had no contact with the external 
air. It is entirely attractible by the magnet, 
and completely foluble in acids. 


TRON DISSOLVED BY THE VITRIOLIC ACID: 


The vitriolic acid, even diluted, attacks iron 
with confiderable impetuofity. During the pro- 
cefs of folution, if a candle be brought to the 
mouth of the veflel, an inflammation is produced 
which caufes a pretty ftrong explofion. This 
explofion is owing to the inflammation of the 
fulphur which is formed by the union of the 
vitriolic acid with the phlogifton of the iron, 
a great part of which is reduced to vapours, and 
fuddenly takes fire on the approach of flame. 


OCHRE 
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OCHRE, - 


The folution of iron in the vitriolic acid de- 
_pofñtes, when fully faturated, a yellow powder, 
which is a calx of iron totally deprived of phlo- 
gifton, and named ochre. 


GREEN VITRIOL, OR GREEN COPPERAS. 


On evaporating this folution, it yields green 
rhomboidal cryftals, which are called green 
vitriol, martial vitriol, or green copperas. 


This metallic falt, expofed to the air, tar- 
nifhes, lofes its water of cryftalization, and is 
reduced to a whitifh powder. 


VITRIOL CALCINED TO WHITENESS. 


This vitriol, expofed to the fire, liquefies 
through favour of its water of cryftalization, 
and is reduced to a powder of a dirty white. 
‘When its water is entirely diffipated, what re- 
mains is called dried vitriol, or vitriol calcined 


te wbitenef. 
| COLCOTHAR. 


A 
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COLCOTHAR. 


If the calcination of martial vitriol be pufhed 
further, a part of the vitriolic acid is diffipated 
in fulphureous acid ; and the iron lofes its phlo- 
gifton, and is calcined by the vitriolic acid. 
What remains in the crucible is a calx of iron 
of a high red colour, which ftill retains a large 
quantity of vitriolic acid, half combined with 
it. This fubftance is called colcothar. 


A great part of the vitriolic acid in the col- 
cothar is, as it were, in a feparated ftate, and 
in a higher degree of concentration. It attraéts 
the moifture of the air, and refolves into a li- 
_quor; but does not reunite with the iron, be- 
caufe this is deprived of phlogifton. 


IC¥ VITRIOLIC ACID, 


When martial vitriol newly calcined to red- 
nefs is fubmitted to diftillation with a violent 
heat, a vitriolic acid is procured, which is fo 
concentrated that it congeals on cooling, and on 
that account is named icy vitriolic acid. This 
procefs is extremely laborious, and requires a 

fire 


METALLIC SUBSTANCES. 15 


fire of the utmoft degree of violence, and long 
continued, 


What remains in the retort is a colcothar 
which retains fo much of the vitriolic acid as 
~ could not rife during the diftillation on account 
ef its too great adhefion to the earth of the iron. 


SALT OF COLCOTHAR. 


If colcothar be wafhed in water, and the li- 
quor evaporated, it yields by cryftalization a 
falt which has partly an earthy, and partly a 
_ferruginous bafis. It is called /alt ofcolcothar. 


SWEET EARTH OF VITRIOL. 


The powder which remains on the filter after 
 fuficient wafhings of colcothar is of a red co- 
: Jour like colothar, This is a calx of iron de- 
prived of all its phlogifton and all its acid. It is 
called fweet earth of vitriol, | 


SMOKING NITROUS ACID MADE WITH COLCOTHAR. 


| If a mixture of colcothar and nitre be diftilled 
in a retort, a nitrous acid is obtained, extraor- 
“ dinarily 
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dinarily fmoking, and of a deep red colour.- Its 
fumes are much more red and abundant than 
thofe of Glauber’s fpirit of nitre above-mention- 
ed. This procefs is alfo more difficult to con- 
duct, and requires many precautions. 


The nitrous acid made with colcothar is 
more fmoking than the other, becaufe it is pro- 
digioufly loaded with phlogifton. When a 
vitriol flightly calcined and very dry is employed 
in preparing it, the nitrous acid procured is fo 
far fuperfaturated with phlogifton, that a part 
of it forms a fubftance which fwims above the 
acid; and has the appearance of an oil. I have 
in my poffeffion nitrous acid prepared in this 
‘manner and with this fluid on its furface, which 
I have kept about five years. 


What remains in the retort after this diftilla- 
tion is a vitriolated tartar, formed by the alkali 
of the nitre, and the vitriolic acid of the colco- 
thar. On diffolving the mafs in water, filtrating, 
and evaporating, cryftals of genuine vitriolated 
tartar are obtained. ‘There remains on the filter 
a calx of iron deprived of all its phlogifton. 
This is ufed to advantage for polifhing glafs. 


IRON: 


‘ 
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IRON SEPARATED FROM MARTIAL VITRIOL 
BY FIXED ALKALI. 


If to a folution of iron in the vitriolic acid, 
fixed alkali be added, the iron is precipitated 
under a greenifh colour, which, however, foon 
difappears. On drying it in the open air it acquires 
a reddifh colour, becaufe it is deprived of phlo- 
gifton. 


This precipitate is not attradtible by the 
magnet when dried flowly ; but it is, when dried 
_in an open veflel, on the fire. When dried in a 
clofe vefle], without the accefs of the air, it pre- 
ferves all its phlogifton, is of a black colour, 
is perfectly attractible by the magnet, and en- 
tirely foluble in acids. 


* 


The liquor feparated from this precipitate . 
contains a true vitriolated tartar, formed by the 
combination. of the vitriolic acid and fixed 
alkali, | 


IRON 
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IRON REVIVED WLTHOUT FUSION. 


If a calx of iron not attraétible by the mag- 
net be put over the fire with a little oil, or fome - 
fatty matter, it recovers the phlogifton it had 
loft, and acquires all the properties of iron, 
without the neceffity of being melted. It, con- 
fequently, is iron revived without fufion. This 
iron, however, is very little foluble in acids, 
becaufe the furface of each particle is coated 
with a coaly fubftance. Some phyficians efteem 
this preparation a very good medicine. We are 
indebted for it to M. Majault, Doctor of the 
faculty of phyfic at Paris. 


SAFFRON OF MARS PREPARED WITH SULPHUR, 


A mixture of equal parts of fulphur and 
iron filings, moiftened with a little water, fwells, 
heats confiderably, and, when the matters are 
in large quantity, actually inflames. If, after 
the heat and tumefaétion are fubfided, the fire 
be raifed, the iron is found converted into a 
black earth, which is neither attraétible by the 
magnet, nor foluble in acids. 


The 
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The fwelling and heat proceeding from this 
mixture are owing to the action of the fulphur 
upon the iron: the phlogifton of the fulphur 
flies off; the vitriolic acid combines with the 
iron, and forms a true martial vitriol, which 
may be feparated from the mafs remaining after 
the effervefcence is aver, by lotion. 


Calcination diffipates a great part of the 
vitriolic acid that was united to the iron, and at 
the fame time deftroys the phlogifton of the iron. 
The ferruginous earth remaining is therefore 2. 
kind of colcothar, but which contains lefs vitrio- 
* Jie acid than common colcothar. . 


IRON MELTED BY SULPHUR. 


To one of the ends of an iron bar heated to 
a white heat, a roll of brimftone is applied. 
Both of them drop in tears. In this procefs, a 
part of the fulphur is combined with the melted 
iron, and has reduced it to the ftate of a py- 
rites. This iron is in grains. It is eager and 
brittle, and its particles are arranged in rays 
like thofe of pyrites, 


This 
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This operation is performed over a bafon full 
ef water, that the portion of fulphur which is 
not combined with the iron may be immediately 
extinguifhed, and may not incommode the ope- 
rator by its fumes. 


The fulphur falling into the water is figured 
in little drops connected by fmall threads, like 
a bunch of grapes. It is in the fame ftate with 
the /oft falphur, mentioned page 85. 


VITRIOL OF IRON AND COPPER, 


When iron and copper mixed together are 
diflolved in the vitriolic acid, the folution fur- 
nifhes cryftals, of a beautiful green colour and a 
rhomboidal figure, which lofe part of their water 
of cryftalization in the open air. ‘This is a bad 
quality of vitriol, and is found in that which 
comes from Germany. 


IRON DISSOLVED IN THE NITROUS ACID. 


The nitrous acid diffolves iron with a good 
deal of effervefcence and heat. When this folu- 
tion is not completely faturated, it is of a green- 

ifh 
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ifh colour, but when perfeét fo, it is of a fine 
orange red. 


IRON PRECIPITATED BY ITSELF, 


When frefh iron is added to a folution of the 
fame metal in the nitrous acid, it diffolves, and 


‘precipitates that which was before held in folu- 
tion. 


The caufe of this is, that the frefh iron being 

provided with all its phlogifton, the nitrous acid 
feizes on it with avidity, and calcines the iron 
as it diflolves it, letting fall that which it before 
held, in proportion as it takes up this. 


STAHL’S MARTIAL ALKALINE TINCTURE, 


If to fixed alkali diffolved in water, a folution 
of iron be added, a precipitate is immediately 
formed, which, however, prefently difappears 
on agitating the mixture, and diffolves in the 
alkali. This liquor is of a fine red colour. This 
experiment does not fucceed well but with a 
folution of iron not faturated, and a very pure 
alkali. If the alkali contains never fo little 
a. earth, 
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earth, the ferruginous precipitate only diffolves 
in very fmall quantity. | 


STAHL'S APERIENT SAFFRON OF MARS. 


If an acid be poured to the alkaline tinéture 
of Stahl, it combines with the fixed alkali, and 
precipitates the iron, which preferves a fine red 
colour. 


SAFFRON OF MARS DISSOLVED IN THE 
NITROUS ACID. mdf 


Although this faffron of Mars has been highly 
calcined by the nitrous acid, it is ftill foluble in 
acids; for which reafon Stahl prefers it to other 
martial faffrons for medicinal ufes. 


SOLUTION OF IRON BY THE MARINE ACID. 


Lhe marine acid diffolves iron with a good 
deal of facility, but with lefs effervefcence than 
the other acids This folution is fomewhat — 
greenifh. à 


IRON 
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à IRON DISSOLVED BY AQUA REGIA. 


Aqua Regia diflolves iron with the fame 
phenomena as thofe of the fore-mentioned acids. 


= 
% 


COPPER PRECIPITATED BY IRON, 


Into a folution of copper in any acid a very 
clean bar of iron is plunged. The iron diffolves, 
and in the fame degree precipitates the copper, 
which appears with all its metallic luftre. This 
experiment proves that copper has lefs affinity 
with acids than iron has. 

This method is ufed % mints to feparate the 
copper which has ferved for the ee que of 
filver. r © | 
© 


IRON CALCENED BY NITRE, 


A mixture of iron and nitre, expofed to thé 
fire in a crucible, detonates, and throws out a 
great number of very brilliant fparks. This 
mixture is the bafis of fparkling fireworks. ‘The 
matter remaining in the crucible, wafhed and 

dried, forms a calx of iron. 
: H ON 
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ON STEEL, 

The pureft iron always contains a certain 
portion of ferruginous earth, which is not com- 
pletely metalifed, and wants a fufficient propors 
tion of phlogifton to become good iron. This 
earth is interpofed between the very particles of 
the iron, a@s there as a foreign body, and pre- 
vents it from having all the foftnefs and flexibi- 
lity of which very pure iron is fufceptible. 


In converting iron to fteel, all the bufinefs 
confifts in giving phlogifton to this ferruginous 
earth which is intermixed with the fubftance of 
the iron, and rendering ‘it itfelf true iron. This 
is effected'yby expofing to the fire in a covered 
crucible iron bars along with a mixture of animal 
earth and powdered charcoal. The phlogifton 
of the coal penetrates thefiron, revives its ferru- 
ginous earth into true iron, and thus makes what 


is called /teel. 
TEMPERING OF STEEL, 
If a bar of this fteel be made red hot, and*then 


' quenched in cold water, the particles of the iron 
are 
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are fixed by the fudden cold, and have not time 
* to arrange themfelves in the manner they ufually 
do when iron is cooled gradually. 


The iron thus tempered is by fo much the 
more hard, eager and brittle; as it was hofter 
when quenched. When the fteel is too brittle, 
it is foftened by rubbing it dry upon a hard body 
fo as to heat it a little, or by warming it in hot 


afhes, 
WHITE IRON, 


Ifa thin and well fcraped iron plate be plunged 
in melted tin, the furface of which is .covered 
with fuet, the iron comes out coated with tin, 
and is then called white tron. The manufac- 
 turers in this branch expofe the ircn well cleaned 
to the vapour of fal ammoniac, that the tin may 
apply better to its furface. 


PRUSSIAN BLUE, 


This is iron coloured blue by a phlogiftic 
matter. The procefs by which it is made re- 
quires feveral previous preparations, which we 
- hall firft mention. 


FE? jé PHLOGIS-. 
S LA 
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* 


- PHLOGISTICATED ALKALI. 


Fixed alkali and ox’s blood, ôr fome other 
animal matter which contains no more earth 
than this, are calcined together in a crucible. 
The veffel is kept on the fire till the matter no 
longer emits fumes; it is then removed, and 
when cooled the product is phlogifticated alkal, 
proper for making Pruffian blue. 


LYE OF PHLOGISTICATED ALKALI. 


- The alkali thus prepared is put into boiling 
water, to diflolve all its faline matter. The li- 
quor is filtred, and a phlogiftic alkaline lye is 
obtained, of an amber colour, and with a flight 
fcent of peach bloffoms when well charged with 
phlogitic matter. 


PREPARATION OF.THE BLUE, 
À folution of martial vitriol, and a folution 
of alum are put together in a large glafs, and 
the phlogiftic alkaline lye is poured to them. 
An effervefcence immediately arifes, and a green- 
| ifh 

e © 


AZ 


hot, 


ae 
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- ith precipitate is thrown down. The liquor is 
filtered in order to get the precipitate by itfelf, 
which is colleéted and put into a glafs cup. 


On pouring marine acid to the precipitate 
thus obtained, it immediately acquires a fine blue 

colour. This is called the brightening of Pruffian 
_ blue.. After ftanding four and twenty hours it 
is diffufed in a large quantity of water to wafh 
off the faling particles, and then dried. This is 
the Prujffian blue. 


THEORY OF PRUSSIAN BLUE, 


During the calcination of the fixed alkali 
with the blood, the alkali becomes loaded with 
a great quantity of phlogiftic matter. All the. 
+ alkali, however, is not faturated with it; a part - 
Rill remains in a pure ftate. 


The alum is not at all neceflary in making 
Pruffian blue. It only ferves, by the whitenefs 
of its earth, to diminifh the intenfenefs of the 
colour ; as will prefently be proved. 


When the phlogiftic alkaline lye is mixed 
with the folutions of alum and martial vitriol, 
| H 3 the 


“à 
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the precipitate refulting is of three kinds; 1. The 
earth of the alum precipitated by that portion 
of alkali which is not phlogifticated ; 2. A por- 
tion of the iron of the vitriol, not converted into 


Pruffian blue, and which is alfo precipitated’ by- 


the unphlogifticated part of the alkali; 3.-A true 
Pruffian blue, formed by a portion of the iron 
of the vitriol, precipitated by the phlogiftic 
matter contained in the alkali. 


_ 


This latter precipitate does not appear of a 


blue colour as foon as it is formed, becaufe it is 
mixed and confounded with the other above- 
mentioned precipitates; but it becomes fenfible 
on the addition of the marine acid, which dif- 
folves that portion of precipitated iron which 
is not converted into Pruffian blue. This acid 
has little or no effeét on the earth of the alum; 
and does not diffolve the leaft particle of the 
Pruffian blue already formed, which is not acted 


upon by acids. 


During this procefs, two decompofitions and 
two new combinations are efteéted. It is there- 
fore an example of the double affinities which 
we mentioned as being produced by the mixture 
of four bodies. 


Neither 
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Neither the vitriolic, nor any other acid, 
fingly, has any action on the phlogiftic or co- 
louring matter combined with the alkali; nei- 
ther has iron, fingly, any action on it, nor is 
more capable of feparating it than an acid: But 
the united affinities of the iron and acid act to- | 
gether on the compound of alkali and phlogifton: 
the iron feizes the colouring matter, with which 
it forms Pruffian blue: the vitriolic acid, fet at 
liberty, combines with the fixed alkali, and 
forms with it a vitriolated tartar. This is the 
theory of Pruffian blue given by M. Macquer 
in a paper printed among the Memoirs of the 
Academy. His refearches on this fubject, and 
the theory he has deduced from them, may be 
regarded as a mafter-piece in their kind.* | 


It follows from what we have juft faid, that 
without alum a Pruffian blue may be made which 
fhall not require brightening. This happens 


* It is rather furprizing that the abfolute neéceffity of fome 
animal fubftance for the produétion of Pruffian blue, did not 
lead M. Macquer to fufpeét the fallacy of his theory. Some of 
the firft chemitts at prefent confider Pruffian blue as confifting 
of a phlogifticated calx of iron united with an acid which 
Scheele and others have procured in a feparate ftate, and to 
which they give the name of the Prufian Acid,. M. 


H 4 when 


170 METALLIC SUBSTANCES. | 


when that portion of alkali which is not phio- . 
gifticated is faturated with an acid. For this” 
curious experiment we are alfo indebted to M. 

Macquer’s Memoir. | 


PRUSSIAN BLUE WITHOUT ALUM, WHICH DOES 
+ NOT REQUIRE BRIGHTENING, 

Some phlogiftic alkaline lye is put in a glafs, 
and an acid of any kind is dropt in till no fur- 
ther effervefcence is produced; and the liquor 
is then poured on a folution of martial vitriol. 
A fine Pruffian blue that needs no brightening 
is inftantly formed. The caufe of this is that 
the phlogiftic lye does not now contain a fuper- 
abundant alkali which may throw down a yellow 
precipitate of iron from the vitriol, The pre- - 
cipitate is now a pure Pruffian blue. 


“we 


DECOMPOSITION OF PRUSSIAN BLUE, 


Acids have no aétion upon Pruffian blue ; 
but alkalies decompofe. it, by . attacking its 
colouring matter. Fixed alkali loads itfelf 
with this matter to the point of faturation, and 


then does not act any longer on Pruffian blue, 
. or 


~ 
+ 
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or affect its colour. What remains after the 


extraction of the blue colour is iron deprived of 
its colouring. matter. 


EXAMINATION OF ALKALI SATURATED WiTH THE 
COLOURING MATTER OF PRUSSIAN BLUE, . 


This liquor has not the alkaline tafte. 
It. does not effervefce with acids. 


It. does not change the blue juices of vegeta- 
bles to green. | 


It does not precipitate the earth from falts 
with an earthy bafis. 


It precipitates iron from a folution in any acid- 
in form of a very fine Pruffian blue. | 


It precipitates all metallic ‘ fubftances -from: 
their folutions in any acid, under different co- 
Yours, which aré peculiar to each’ of them. 


We are indebted to Mr. Macquer for all thefe 
experiments and difcoveries concerning mie na 
ture of Pruffian blue. | 


H 5 ON 
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ON LEAD. 


Lead, or Saturn, is an imperfect metal, of a 
white colour with a bluifh tinge. It has a tafte 
and fmell peculiar to itfelf. Weighed in water 
it lofes between an eleventh and a twelfth of its 
weight. A leaden wire of a tenth of an inch 
diameter is only capable of fupporting a weight 
of twenty-nine pounds and a quarter without 


breaking. 


Lead is the fofteft of all the metals. It is not 
fenfibly elaftic. It extends eafily under the ham- 
mer, and is beat into thin leaves. 


Air and water act upon lead and tarnifh it. 
Its furface becomes covered with a whitifh pow- 
der, which is nothing but the lead itfelf calcined 
by the air and water. 


€ALX OF LEAD. | 


Lead, expofed to the fire, enters info fu- 
fion long before it is red hot. When melted, 
its furface gcquires a pellicle which is reproduced 

| 1e as 
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‘as faft as it is taken off. This pellicle is the 
calx of lead. 


MASSICOT. 


Calx of lead, expofed to a red heat, is more 
and more calcined, acquires at firft a pale yellow 
colour, and at length becomes of a deep aurora 
yellow. In this ftate it is called Mafficot. 


MINIUM. 


Mafficot, calcined in a reverberatory furnace 
with a heat not fufficient to melt it, has its colour 
continually heightened, and acquires at length 
a fine red, approaching to that of vermilion. It 
is then called read lead or minium. 


LITHARGE. 


Mafiicot expofed to a more intenfe heat 
fuffers a femi-vitrification ; its particles con- 
crete into fmall thin fcales which ftill preferve 
their red colour ; and it then bears the name of 
litharge. T*H6 

GLASS 
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GLASS OF LEAD, 


Litharge or minium, expofed to the fire 
in a crucible, enter into fufion, and are con- 
verted into glafs; but this glafs has fo much 
action upon earthy fubftances that it penetrates 
the crucible, and eafily efcapes through its 
pores. 


To obviate this inconvenience, the calx of 
lead is mixed with vitrifiable earths, on which 
it exerts its action, facilitating their vitrification. 
The mixture brought into perfect fufion forms 
a every tranfparent glafs, called gla/s of lead. 


Y 


REDUCTION OF CALX AND GLASS OF LEAD. 


All the calxes, and even glafs of lead, melted. 
in a crucible with fome fatty matter, refume 
the phlogifton which they had loft, and are re- 
vived into lead. 


SOLUTION OF LEAD IN THE NITROUS AGIR | 


The nitrous ol diluted. with water, dif 
folves lead very eafily. The folution is clear, 


limpid and colourlefs. 
| SATURNINE 
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SATURNINE NITRE. 


. The folution of lead in the nitrous acid, fur- 
nifhes, on .cryftalization, a. falt of a dead. 
white, called /aturnine witre. This falt decrepi- 
‘tates. violently, and. inflames, when  expo- 
fed to the fire in.a crucible, without re- 
quiring the, immediate conta@ of phlogifton. 
The ‘caufe, of .this..is,,.that the lead, al- 
though combined with the nitrous acid, ftill 
retains a confderable portion of phlogifton ; 
which promotes the inflammation of the nitrous 
acid. 


VITRIOL OF -LEADe 5 : 


If to a folution of lead in the nitrous acid, the 


-. vitriolic acid, or any falt containing it, (vitrio- 


lated tartar, or Glauber’s falt, for example.) be 
added, this acid difpoflefles the nitrous acid, and 
feizes the lead, falling’ down with it in form of 
a'white powder, which is called witriol of lead. 
This falt precipitates, becaufe it is little foluble 
in water, 

PLUMBUM 


76 METALLIC SUBSTANCES. 


PLUMBUM CORNEUM. 


If to a folution of.lead in the nitrous acid, 
marine acid, or any ‘neutral containing it, be 
added, a white precipitate in form of a coagu- 
lum is immediately produced. This has the 
name of Plumbum Corneum, becaufe, when melted 
in a crucible, it acquires on cooling the tranfpa- 
rency of horn. It is entirely foluble in water, 
and the liquor on CARE Es little nee- 
dled Bente ! 


MAGISTERY OF LEAD. 


If to a folution of lead fixed alkali be added, 
it feizes on the acid, taking the place of the 
Jead, which falls down in a white powder, 
named magiftery of lead. 


Some chemifts affert that water by itfelf will 
precipitate lead. diffolved’ in the nitrous acid, 
but this only happens when the water employed 
is loaded with felenites, in which cafe it is the 
vitriolic acid, and not the water, that effects the 
precipitation. ee 

| ARTIFICIAL 
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ARTIFICIAL ORE OF LEAD, 


_ Lead and fulphur, melted together in a cru- 
cible, unite, and form a black, eager, brittle, , 
flaky fubftance, which does not melt till after 
it is red hot. This is called fulphurated lead, or 
artificial lead ore. 


ANOTHER COMBINATION OF SULPHUR WITH LEAD. 


When fulphur in powder is thrown upon 
melted lead, and the mixture ftrongly agitated, 
it forms a black, fomewhat fcaly powder, called 
plumbum ufium, ox lead mineralifed by fulphur. 


: ® 
LEAD CALCINED BY NITRE, 


If lead and nitre are melted together in a cru- 
cible, a {mall obfcure detonation takes place, 
and the lead is reduced toa reddifh calx, 


WHITE ENAMEL, 


A mixture of calx of lead, calx of tin, fand 
and alkaline falt, brought into fufion by a trong 
| | heat, 
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heat, forms a glafs of an opake white, which 
is called enamel. 


The white colour of this kind of glafs pro- 
ceeds from the calx of tin, which being very 


refractory, and not fufible even by a violent 


heat, is only interpofed in form of 2 fine powder 
between the particles of the glafs.. 


CUPELLATION OF SILVER BY LEAD. 


The facility with which lead is reduced toa 
calx or glafs, caufes it to be ufed as a medium 
for-promoting the calcination and vitrification of 
the imperfect metals which happen to be mixed 
with gold and filver. 


For es when filver is alloyedewith: 


copper, it is melted with lead in,a flat fhallow 


crucible, made with the powder of calcined 


bones, which is called a cupel. A fire is made 
ftrong enough to calcine and vitrify the lead. 
In this ftate it vitrifies the foreign metal mixed 


with the filver, and caufes it to be imbibed with 


als hom the MES 
The 
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The cupel appears as if it wee wet while in 
the furnace. During the time of he procefs, a 
rotatory motion is obferved proceedity from the 
centre to the circumference of the mlted metal. 
This motion ceafes when there is no nore lead 
to be calcined ; and at the fame inftant the filver 

‘appears more brilliant and fhining. Thisinftant 
is called the lightning or fulguration. The cupel 
is then taken from the fire, and the filver j in it 


is called cupelled filver. 


SILVER EXTRACTED FROM LEAD. 


There is very Hide lead which does not con 


tain a minute pie of filver, and fometimes 
“of gold. 


To afcertain this, a certain quantity of lead 
is fubmitted to.the cupel, and there remains, af- 
| ter every operation, from the thirtieth of a grain 
to.a grain of the precious, metals, to the ounce 
of lead, . The Aflayers of gold and filver term 
this product from lead the witnefs; becaufe, in 
their operations, it is put into the fcale on the 
fide of the weight, in weighing cupelled filver, 
in order to fubftraét with exatnefs what the lead 
has left 1 in cupelling the filver. 

ON 


jf 
j 


ay 
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ON MERCURY, 


Mercuy, or Quickfilver, is a metallic matter 
always duid, or at leaft not lofing its fluidity 
without an exceflive degree of cold. Although 
fluid, it does not wet or moïften like other liquids ; 
it only moiftens and adheres to thofe metals 
with which it is capable of uniting. 


Mercury, by reafon of its fluidity, forms a 
feparate clafs among metallic fubftances. It has 
all their general properties, and differs from them 
‘only i in TéIpeet à to fome of its peculiar properties. 


Mercury has the whstenefs and brilliancy of 
filver. 


- It admits of being divided with extreme faci- 
lity. Its globules always affect a convex figure 
when it is not applied to fome metallic fubftance 
with which it can unite. “It has the metallic 
opacity. | 


When weighed i in water, it ote about a thir- 
teenth of its weight. 


Mercury 
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Mercury feems to attract duft. When left 
in the open air its furface is inftantly covered 
with the little bodies that float in the atmofphere. 

On January 6, 1760, there was a cold at 
Peterfburg which caufed Reaumur’s thermometer 
to defcend about 33 degrees below the freezing 
point.* The opportunity of this natural cold 
was taken to excite a greater artificial cold; and 
by means¢of a mixture of fmoking fpirit of nitre , 
and pounded ice, which was of the temperature 
of the place, the thermometer was brought down 
to 186 degrees below the freezing point.+ After 
this it was perceived not to vary. The ther- 
mometer was broke, and the mercury was found 
fixed. Several ftrokes of the hammer were given 
to its convexity, by which it was flattened like 
a piece of lead without fplitting or cracking; 
but as foon as it began to lofe its intenfe cold, it 


returned to its ufual fluidity.f 3 
| This 


# Equal to about 60 degrees below the freezing point, or 28 
below o, of Fahrenheit’s. 


+ Equal to about 338 below the freezing point, or 396 be- 
- low o, of Fahrenheit’s, 


+ By Mr. Hutchinfon’s experiments, it is demonftrated, that 


quickfilver congeals and becomes folid at 40 below o ; and that” 
thel 
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"This is a very interefting difcovery both with. 
refpe& to Phyfics and Chemiftry ; but ftill more 
foto Alchemy. ‘The artifts in this branch have 
a fine field opened for attempts to take away 
from mercury this fuperabundant central fire, 
-(if T may ufe-the expreffion) which gives it its 
fluidity by keeping it always in fufion. 

Le 


MERCURY PRECIPITATED PER SE, 


a 


Air and water have no aétion upon mercury. 

If it be expofed im a flat veffel to a very long 
continued heat, its furface calcines, and is con- 
verted into a red, fhining, fcaly powder, called 
mercury precipitated per fe. 


This operation is very tedious, lafting even 
for years. Only a fmall quantity can be put into 
a fingle veffel ; on which account it is proper 
to multiply them when we want to get a good 
deal. 


the fudden contraétion of the mercury at that point (which led 
other philofophers into an error in marking its freezing tem- 
perature) is not owing to an increafe of cold proportional to 
that which caufed its progreffive contraction before it had 


arrived at congelation. M, 
VITRIOL 
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. VITRIOL OF MERCURY FOR MAKING 
TURBITH MINERAL. | 


To mercury in a retort double its weight of 
oil of vitriol is added, and the mixture diftilled, 
There paffes over a little vitriolic acid, which 
is become fulphureous by combining with the 
phlogifton of the mercury. The faling mafs,re- 
maining in the retort is cryftaline and V very white, 
ft is a compound of mercury and vitriolic acid ; 
and is called vitriol of mercury. 


TURBITH MINERAL. 


If vitriol of mercury be diffufed in a large 
quantity of boiling water, a very heavy precipi- 
tate is immediately formed, of a fine bright yel- 
low colour. This precipitate wafhed and dried 
bears the name of yellow precipitate or turbith 
mineral. 


YELLOW PRECIPITATE OF MERCURY MADE 
BY FIXED ALKALI. 


During the lotion of the vitriol of mercury, 
a part of the faline mafs diflolves in the water. 
If 


Lo) 
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If fixed alkali be added to this liquor it feizes the 


vitriolic acid which held the mercury in folution, — 


and throws down a precipitate of a yellow co- 
lour, but a good deal paler than the preceding. 


Le, 


TURBITH MINERAL CRYSTALISED, 


If, inftead of pouring fixed alkali into the 
water which has wafhed vitriol of mercury, it be 
evaporated and cryftalifed, it furnifhes a falt in 
little needled cryftals. 


MERCURY DISSOLVED IN THE NITROUS ACID. 


The nitrous acid diffolves mercury with effer- 
vefcence and heat. The folution is almoft 
colourlefs.. : 


MERCURIAL NITRE, 


On cryftalifing this folution, it yields a falt 
figured in long needles, which melts on burning 
coals, much in the fame manner as lunar cry- 
ftals, 


COPPER 


ae” FU CARO 


de me se - 
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COPPER WHITENED BY MERCURY, 
Le 


When a piece of copper is plunged into a fo- 
lution of mercury in the nitrous acid, the copper 
diffolves, and precipitates the mercury, which 
fixes upon its furface, and forms a kind of fil- 


vering, of confiderable brilliancy, but not very 
durable. | 


RED: PRECIPITATE,. 


The folution of mercury, or the falt to which 
we have given the name of mercurial nitre, after 
being dried and calcined in a matrafs, lofes al- 
moft all its acid. The remaining mafs takes at 
firft a yellow colour, and then a pretty deep fine 

red. In this ftate it is called red precipitate. 
This preparation always retains a certain portion 
of nitrous acid. 


6 
è 


TURBITH MINERAL OBTAINED BY THE MIXTURE 
OF VITRIOLIC SALTS WITH A SOLUTION OF MER- 
CURY IN THE NITROUS ACID. 


If folution of mercury in the nitrous acid be 


poured to a folution of Glauber’s falt, vitriolated 
| tartar, 
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tartar, or any vitriolic falt with an earthy bafis, 
a white precipitate is immediately produced, 
which, however, becomes of a very@hingpyellow 
on wafhing it in water. 


In this experiment, two decompofitions and 


two new combinations are effected. The nitrous 


acid quits the mercury to unite with the alkaline 
bafis of the Glauber’s falt or vitriolated tartar, 
or the earthy bafis of the earthy vitriolic falts. 
The vitriolic acidof thefe falts'unites with the 
mercury, and forms a vitriol of mercury, which 
precipitates, becaufe it is foluble only in a large 
proportion of water. When the mixture is difs 
fufed in a fmall quantity of water, the precipi- 
tate is white, becaufe the Vitriolic acid is ftill 
. united to the mercury. ‘ But when the precipita- 
tion is made in a large quantity of water, or the 
precipitate is wafhed, it appears of a yellow 
colour, becaufe the vitriolic acid quits the mer- 
cury to unite with the water. r 


The liquor that fwims above retains, how- 
ever, a {mall quantity of mercury in folution. 
By evaporatiqn and cryftalization it yields cry- 
ftals of mercurial vitriol, which are difpofed in 
needles, Thefe cryftals, wafhed in a good deal 

| of 
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of water, lofe more and more of their acid, and 
furnifh a turbith mineral fimilar to the preceding. 


MERCURY PRECIPITATED FROM THE NITROUS 
ACID BY, FIXED ALKALI. 


If fixed alkali be added to a folution of mer- 
‘cury in the nitrous acid, the mercury is precipi- 
tated in form of a brick-duft coloured powder. 
The powder is wafhed and dried. Its red colour 
proceeds from the great quantity of phlogifton 
which the alkali contains, and which pafies to 
the mercury. 


WHITE PRECIPITATE OF MERCURY. 


When marine acid, or a folution of fea-falt, 
is poured into a folution of mercury in the ni- 
trous acid, a white precipitate is immediately 
‘thrown down in form of a coagulum. 


This precipitate is a falt of little folubility 
in water, compofed of the marine acid and mer- 
cury. On this occafion, the mercury quits the 
nitrous acid to unite with the marine, with 
which it has a greater affinity. If fea-falt be 
ufed inftead of its acid, the nitrous acid unites 

I | with 
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_ with the marine alkali, and forms with it quae 
*  drangular nitre. 


CORROSIVE SUBLIMATE: 


A powder compofed of equal parts of martial 
vitriol, fea-falt, and mercurial nitre is put in a 
matrafs, and expofed to the heat of a fand bath. 
Several decompofitions take place. The nitrous 
acid of the mercurial nitre evaporates : the vitri- 
olic acid of tBe martial vitriol decompofes the 
fea-falt : the acid of the fea-falt attacks the mer- 
cury, and fublimes with it to the upper paré of 
the matrafs in form of a white femi-tranfparent 
falt. This falt is in long needles when the fire 
has been moderate, but in a very white mafs 
when'it has been fomewhat ftronger. ‘The mafs, 
which is a compound of marine acid and mer- 


cury, is called corrofive fublimate, and is one of : 


the moft violent poifons. 


CAPUT MORTUUM OF CORROSIVE SUBLIMATE, 


There remains at the bottom of the matrafs 
after the fublimation of corrofive fublimate a 


reddifh brown, very compact mafs, which con- 
tains 


\ 


2 
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tains the iron of the martial vitriol, and Glau- 


ber’s falt. r 


After wafhing the refiduum in water, the 
~Glauber’s falt is obtained by cryftalization. ‘a 


During the lotion, a reddifh brown powder 
is feparated, which is the iron of the vitrio] de- : 
prived of all acid and phlogifton. It is of the 
fame nature as that which we have named /weet 
earth of vitriol. 


MERCURIUS DULCIS. 

Corrofive fublimate is a metallic falt with a 
fuperabundance of acid : it does not attract moif- 
ture from the air ; it diflolves entirely, but diffi- 
cultly, in water; it turns red the blue juices of 
vegetables, which proves its having a fuperabun- 
dance of acid. It is in a ftate capable of receiv- 
ing an additional quantity of mercury, which it 
does in the procefs for mercurius dulcis. 


If four parts of corrofive fublimate are tritu- 
rated with three of running mercury, the fuper- 
abundant acid attacks and facilitates the ex- 

Lia tinction 
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tinction of the mercury, and the mixture ac- 
quires a grey colour. This mixture is fublimed 
in the fame manner as in the firft operation. 
The produ& is fimilar to corrofive fublimate, 
but perfectly neutral, containing a much greater 
quantity of mercury. It is fublimed twice more, 
after which it forms what is called mercurius 
dulcis, or aguila alba. 


MERCURIAL PANACEA, 


Mercuritfs dulcis, pulverifed and fublimed 
nine times more, is called mercurial panacea. 
Mercurius dulcis ahd panacea are much lefs fo- 
luble in water than corrofive fublimate. They 
have neither tafte, nor any corrofive quality, 
becaufe, in thefe compounds, the marine acid is 
perfectly faturated with mercury. 


PHAGADENIC WATER. - 


If a little folution of corrofive fublimate be 
poured jnto lime water, a precfpitate of a 
yellow colour is thrown down. ‘This is not fe- 
parated from the liquor, which ts called phaga@- 


denice water. ‘The precipitate is formed by the 
alkaline 


DE 
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alkaline fubftance in lime water ; and it is yel- 
low, becaufe of alittle phlogifton which the lime 
water contains. . ee 


om 


CORROSIVE SUBLIMATE DECOMPOSED BY 
FIXED ALKALI, 


, If fixed alkali be added to a folution of corro- 
five fublimate, the mercury is precipitated in 
form of a brick-duft coloured powder. 


ÆTHIOPS MINERAL MADE WITHOUT FIRE, 


Two parts of fulphur and one of mercury, 
triturated together in a glafs mortar, combine, 
and form a black powder, called ethiops mineral. 


Æ THIOPS MINERAL PREPARED BY FIRE, 


To melted fulphur an equal weight of mercu- 
ry is added: a combination between them is pre- 
fently effeted ; the mixture is ftirred, and there 
_refults a black mafs, which is afterwards reduced 
to powder. This is a fecond manner of prepar- 
ing the æthiops. Some authors recommend fet- 

ee ting 
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ting the mixture on fire with a view of confum- 
ing part of the fulphur; but by this means a 
great part of the mercury is alfo diffipated. 


ARTIFICIAL CINNABAR. 


If either of the æthiops above-mentioned be 
expofed to the fire in a matrafs, a more-intimate’ 
combination takes place; the mixture fublimes 
to the upper, part of the veffel in form of a very 
deep reddifh-brown mafs. I have remarked that 
this matter requires one or two more fubli- 
mations to be made perfeët cinnabar. 


VERMILION. 


Cinnabar ground upon a porphyry lofes a 
good deal of the intenfenefs of its colour, and be- 
comes of a fine fearlet. It is then ufed by 
painters under the name of vermilion. 


MERCURY REVIVED FROM CINNABAR. 
If a mixture of iron filings and cinnabar in 


powder be urged by the fire in a retort, the mer- 
cury 
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cury of the cinnabar comes over into the receiver 
in its original form. 


There remains at the bottom of the retort, in 
this procefs, a fulphurated iron, formed by a 

combination of the iron with the fulphur of the 
~ cinnabar. 


SMOKING LIQUOR OF LIBAVIUS, — 


Corrofive fublimate is capable of being de- 
compofed by tin. If a mixture of thefe two 
fubftances be fubmitted to diftillation, the ma- 
rine acid of the corrofive fublimate quits the 
mercury to unite with the tin. The liquor that 
comes over iS a very concentrated marine acid, 
which condenfes difficultly in the receiver. It 
contains a little tin in folution; and emits very. 
thick white vapours. It is called the /moking 
liquor of Libavius. 


SOLID BUTTER OF TIN, 


Towards the clofe of the diftillation of the 
fmoking liquor of Libavius, there arifes to the 
vault of the retort a folid fublimate, compofed 

I 4 of 
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of tin and marine acid, which does not emit 
- fumes. This may be named /olid butter of tin. 


MERCURY REVIVED FROM CORROSIVE SUBLIMATE, 


The fire employed in the foregoing procefs, 
being very gentle, is not capable of bringing 


\ 


over the mercyry. It is found at the bottom of 


the retort, under its natural form, but mixed 
with fome portions of tin, from which it may be 
feparated, and obtained very pure by diftillation. 


‘ 


AMALGAM OF MERCURY AND GOLD. 


Mercury unites with gold with great facility, 


and forms with it a compound called an amal- 
gam. This is ufed for the gilding called or 
moulu [ground gold. | 


AMALGAM OF MERCURY AND SILVER, 

Mercury amalgamates with filver in the fame 
manner, and their union ferves to make the fil- 
vering called argent baché [minced filver.] 


AMALGAM 
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AMALGAM OF MERCURY AND TIN, 


Mercury and tin combine in all kinds of 
proportions. Of this mixture, balls are made 
for purifying water. An amalgam of the fame 
kind is alfo the matter ufed for filvering looking- 
glaffes. The method of doing this, is to lay 
tin leaf upon a very clean piece of polifhed glafs, 
placed exactly horizontally ; over which mer- 
 curvis poured to the height of about half an inch. 
The whole is left in this ftate for a certain time; 
after which one fide of the glafs is raifed fo that 
the greateft part of the mercury, which is not 
converted into an amalgam with the tin, may 
run off. The glafs is then difpofed fo as to 
 finifh the draining of the mercury. The amal- 
gam remains adherent to the glafs by immediate 
contact. 


ARBOR DIANA, OR THE PHILOSOPHICAL TREE. 


Ifa fmall piece of amalgam of mercury and 
filver be put into a folution of mercury and filver 
mixed and diluted in water, there {prings, fome 


time. "eda from the amalgam, a little ‘filver 
I 5 fhrub, 
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fhrub, which is not always of the fame form.. 
This vegetation is a mixed cryftalization of 
filver and mercury, whiclt appear with their 
metallic luftre. 


ON REGULUS OF ANTIMONY. 


Regulus of antimony is a femi-metal of a 
brilliant white. like that of filver. It has the 
opacity, weight, and fufibility of metals; but 
it wants ductility, malleability and fixity: it 
confequently is of the number of the bodies that 
we have named /emi-metals. 


Weighed in water it lofes a feventh of its 
weight. 


Tt does not melt till a little time after being 


red-hot. 
4 


SILVERY FLOWERS. OF REGULUS OF ANTIMONY... 


When regulus of antimony is fubmitted to a 
violent heat in a pretty deep crucible, it is redu- 
ced to a calx. ‘This calx becomes more and. 
more calcined by the ation of the fire, and fub- 

limes. 
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limes in needled, filvery white flowers. Thefe 
are called /ilvery ere rs fnow of regulus of 
antimony. 


_ All the regulus is thus converted into flow- 
ers, Thefe are foluble in boiling water, but in 
very {mall quantity, and very difficultly. 


Thefe flowers fhould be confidered as a calx 
-of this femi-metal. They are reducible into 
regulus by the addition of phlogifton. 


ON ANTIMONY, 

e 
Antimony is a mineral compofed of nearly 
equal parts of fulphur and regulus. It is feldom. 
that this combination is made artificially, as 
nature furnifhes it abundantly ready formed. 
This mineral is the ore of regulus of antimony. 
It is of a grey flate colour, approaching to that 
of lead. It is difpofed in long fhining needles,, 

eafy to break. | 


FLOWERS OF ANTIMONY, 


Antimony, expofed fingly to the fire in half- 


poid veñlels, as, for example, in aludels, fub- 
I 6 limes. 
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limes entire, and is converted into differently 


coloured flowers. Thefe are what is called flow- 
ers of antimony. ‘They have more or lefs of an 
emetic quality, in proportion to the degree of 
heat by which they have been raifed. Their co- 
four proceeds from the fulphur, which fublimes 
with the flowers of the reguline part. 


REGULUS OF ANTIMONY, SEPARATED 
FROM ANTIMONY. 


A mixture of antimony, tartar and nitre is 
thrown by fpoonfuls into a crucible previoufly 


made red hot. -A great detonation takes place 


each time. This muft be fuffered to ceafe be- 
fore frefh matter is added. When the whole is 
put into the crucible, the fire is raifed in order 
to bring the matter into fufion. The crucible is 
then taken from the fire, and broken when grown 
sool. A metallic button is found at the bottom, 
which prefents a ftarry furface when the regulus 
. has been well melted. 


This regulus is covered with forie, of which 


we fhall prefently take notice. 


x 


The 


METALLIC SUBSTANCES. 199; 


The nitre, in this procefs, detonates with the 
tartar and the fulphur of the antimony. The 
tartar, in burning, yields a coaly matter, which 
gives phlogifton to the regulus, and facilitates its 
union into a mafs. The tartar and nitre, after 
their deflagration, furnifh a fixed alkali, which 
diffolves a little of the fulphur of the antimony, 
and fornts a true liver of fulphur. 


This liver of fulphur holds in folution a cer- 
tain quantity of regulus ; and it is this mixture 
which forms the fcoriz that {wim above the re- 
gulus. The ftar upon the furface of the regulus 
proceeds from the fymmetrical arrangement 
which the metallic particles take during their 
union, 


GOLDEN SULPHUR OF ANTIMONY, EX PRAC- 
TED FROM THE SCORIÆ OF REGULUS. 
OF ANTIMONY, 


The fcoriæ of regulus of antimony. contain, 
as we have already obferved, liver of fulphur,, 
which holds fome regulug in folution. If this 
matter be boiled in water, and after filtration of 
the liquor, an acid of any kind be poured to it, 
an effervefcence is produced, and’ an odour of 

rotten: 
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rotten eggs arifes, as on the precipitation of 
common liver of fulphur. At the fame time | 
a red precipitate is thrown down, which, after 
wafhing and drying, forms what is called golden 
fulphur of antimony. , 


MARTIAL REGULUS OF ANTIMONY. 


Several metallic fubftances have a greater 
affinity with fulphur than regulus of antimony 
has ; and by means of this property are very fit 
for feparating the regulus from the fulphur. 
Thefe metals are copper, tin, lead, filver, and 
iron ; but iron is commonly made ufe of. 


The practice then is to melt together crude 
antimony and points of iron nails. The iron 
feizes the fulphur of the antimony, and forms 
a mixture of lefs fpecific gravity than the regu- 
lus ; which laft therefore occupies the lower part 
of the crucible, while the fcoriæ {wim at top. 
The regulus thus procured is called martial regu- 
lus. of antimony. 


1 Le) 
When well prepared it ought not to contain 
a particle of iron, and is abfolutely the fame with 


that prepared without iron. 
T = 
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The procefs by which the martial regulus is 
ufually prepared, confifts in adding to the iron 
and antimony while in fufion, a mixture of tar- 
tar and nitre. The regulus thus procured is af- 
terwards purified by repeated fufions, but the 
method is tedious. By the procefs I have point- 
ed out, a fingle fufion only is neceflary, provided 
a fufficient degree of heat be given to melt the 
matter completely.* 


Stahl gives the name of fuccinated fcori@ to 
thofe which fwim above the martial regulus pre- 
pared with nitre and tartar, becaufe their colour. 
approaches to that of amber. 


STAHL’S APERIENT ANTIMONIATED SAF. 
FRON OF MARS. 


On boiling in water thefe fuccinated fcoriæ 
reduced to powder, they become confiderably di- 


* The particular nature and advantages of Mr, Beaumé’s 
method cannot be underftood without referring to the detail 
in: his larger work, We there find, that the fault of the com- 
mon procefs is in adding a proportion of iron, greater than is 
neceffary to faturate the fulphur of the antimony. The fuper- 
abundant part is therefore united with the regulus of antimony, 
Mr. Beaumé employs no more iron than is juft requifite for ab- 
forbing the fulphur, and pufhes the mixture with a fudden and 
violent heat, J. A. 

vided, 
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vided. The liquor is decanted after the groffer 
parts of the powder have fubfided ; thefe grofler 
parts are triturated and wafhed over again. The 
decanted liquors are united and filtered; the 
powder remaining on the filter is dried and de- 
tonated in a crucible with thrice its weight of 
nitre; the calcined matter is then wafhed and 
dried. This is the antimoniated faffron of Mars, 
of Stahl. 


This preparation may be confidered as iron 
calcined and deprived of all its phlogifton, con- 
taining a little antimony reduced to a white calx 
by the nitre. 


PURIFICATION OF GOLD BY ANTIMONY, 


This practice is founded upon that juft men- 
tioned. ‘The fulphur of the antimony unites 
with the metals with which gold may be alloyed, 
and does not aét upon the gold. A regulus of 
antimony is therefore formed, which precipitates 
with the gold, and occupies the bottom of the 
crucible. 


Fhe 
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The fcoriz which fwim at top are feparated, 
’ and the operation is repeated twice more, that it 
“may be certain no foreign metals remain. 


The regulus of antimony’ united to the gold 
is feparated by keeping the mixture in a red heat 
long enough to diffipate the regulus, when the 
gold is left behind pure. ‘This procefs cannot 
be performed without the lofs of a little gold; a 
fmall quantity of which always remains in the 
fcoriæ ; befides that the regulus, during its dif- 
fipation, volatilifes a part. 


GREY CALX OF ANTIMONY. 


On calcining antimony. with a moderate heat, 
the fulphur which it contains is diffipated; and 
there remains a calx of the reguline part, which, 
on account of its greyifh afh colour, is called 
grey calx of antimony. 


# 


REGULUS OF ANTIMONY MADE WITH THE CALX. 


This grey calx, brought into fufion with 
phlogiftic matters, yields a regulus of antimony. 


GLAS& 


204 METALLIC SUBSTANCES. 


GLASS OF ANTIMONY. 


The grey calx of antimony, expofed fingly 
to an intenfe heat in a crucible, is converted in- 
to a tranfparent glafs, of a brown colour more 
or lefs deep. This glafs is a powerful emetic. 


LIVER OF ANTIMONY. 


If a mixture of equal parts of nitre and crude 
antimony be expofed to the fire in a crucible, a 
{trong detonation enfues, the matter enters into 
fufion, and, on breaking the crucible, there is 
found at the bottom a brown, opake, very bril-. 
liant mafs, which eafily breaks. This is the 
liver of antimony. 


It is covered with fcoriæ almoft fimilar to 
thofe of regulus of antimony. Thefe are fepara- 
ted and thrown away as ufelefs. 


LIVER OF ANTIMONY WITHOUT ADDITION. 


Liver of antimony may be made by flightly 
calcining crude antimony, and then melting it 
in 


PPS / dt: rs es 
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in a crucible ; when it is turned into a vitriform 
mafs, fimilar to the preceding, but of a deeper 
colour, and a fomewhat different nature. 


KERMES MINERAL, MADE BY FUSION, 


If alkaline fait and crude antimony are melted 
together in a crucible, the fulphur of the anti- 
mony combines with the alkali, and forms a liver 
of fulphur, which diffolves all the reguline part 
of the antimony. This mixture is of a deep red 
. colour. It diffolves entirely in a fufficient quan- 
tity of boiling water, and pañles with it through 
filtering paper. When the liquor cools, it be- 
comes turbid, and lets fall a red powder, which 
is kermes mineral made by fufion. It is wafhed 
and dried. | | 


RERMES MINERAL MADE THE MOIST WAY, 


Small bits of crude antimony are boiled in 
an alkaline lye. The fulphur combines with 
the fixed alkali, and diflolves a portion of the 
_reguline part; which makes a true antimoniated 
fulphur of antimony. The liquor while boiling is 
clear and tranfparent ; but as foon as it cools, it 

becomes 
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becomes turbid, and depofites a red powder 
which, wafhed and dried, is £ermes mineral. 


This is the common method of preparing 
kermes mineral, but the procefs is tedious. It is 
better to ufe antimony reduced to an impalpable 
powder, and throw it by fmall quantities into 
the boiling alkaline liquor. ‘The kermes forms 
in an inftant; the liquor is filtered; and the 
fame procefs is repeated for the reft. After the 
antimony has given, by this means, all the 
kermes it is able to furnifh, there remains -2 
heavy powder, which is nothing elfe but that 
portion of regulus which is more than the liver 
of fulphur, formed in this procefs, can diffolve. 


ROTROU’S SOLVENT. 


Grude antimony mixed with three parts of 
nitre, and expofed to the fire in a crucible, 
Jofes all its phlogifton by the a@ion of the nitre. 
The mixture enters into a pafte-like fufion ; it 
is then poured on a marble, pulverifed, and kept 
in a bottle. This is Rotrou’s Solvent. 


DIAPHORETIC 
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DIAPHORETIC ANTIMONY, 


The mafs remaining on the marble is white 
and opake. It attracts moifture from the air, 
The falts which it contains diffolve in water, 
and a white powder falls down, which, well 
wafhed and dried, bears the name of diaphoretic 
“antimony. 


ANTIMONIATED NITRE, 


Thé liquor which has ferved to wafh the dia- 
phoretic antimony contains a portion of the - 
fixed alkaline bafis of nitre, proceeding from the 
nitre which has been decompofed by the fulphur 
of the antimony: it alfo contains vitriolated 
tartar, formed by the vitriolic acid of the fulphur 
united to the alkali of the nitre; and likewife 
fome nitre which has not been decompofed. On 
evaporating this liquor, thofe falts are obtained 
by cryftalization which are capable of cryfta- 
lifing. The nitre thus procured is called anti- 
moniated or ftibiated nitre. There remains a 
liquor which yields no more cryftals. This is 
the alkali of the nitre, charged with a certain 
quantity of calx of antimony held in folution. 

F3 MATERIA 
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MATERIA PERLATA, 


If, inftead of cryftalifing the falts contained 
in the liquor feparated from diaphoretic antimo- 
ny, an acid be poured into it, a white precipi- 
tate is formed, which is nothing elfe but a very 
refractory calx of antimony. This is called 
materia perlata, or ceruffe of antimony. It refem- 
bles diaphoretic antimony. 


REGULUS OF ANTIMONY DISSOLVED 
BY AQUA REGIA. 


The fimple mineral acids do not diffolve an- 
timony: aqua regia alone is capable of attacking 
it. If pieces of crude antimony are thrown 
into aqua regia, it diflolves the reguline part, 
but muft be affifted by heat. 


SULPHUR SEPARATED. FROM ANTIMONY 
BY AQUA REGIA, 


If crude antimony reduced to a grofs powder 
be put into aqua regia, the reguline part diffolves, 


and the fulphur feparates and falls down under 
its 
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its ufual colour. This is abfolutely fimilar to 
common fulphure 


BUTTER OF ANTIMONY. 


Common marine acid does not attack regulus 
of antimony ; but if fix ounces of regulus of an- 
timony are mixed with fixteen ounces of corro- 
five fublimate, and the mixture diftilled in a 
retort with a gentle fire, the marine acid of the 
corrofive fublimate feizes the regulus, fublimes 
with it, and condenfes in the receiver into a 
matter which cryftalifes on cooling. This is 
the butter of antimony. 


MERCURY EXTRACTED, FROM CORROSIVE SUBLI- 
MATE AFTER THE DISTILLATION OF BUTTER 
OF ANTIMONY. : 


The mercury of the corrofive fublimate is: fet - 
free after the diftillation of the butter of antimo- 
ny. It remains at the bottom of the retort, be- 
caufe it is lefs volatile than the butter of anti- 
mony; but, on raifing the fire fufficiently, it is 
brought over in its turn. After the diftillation 
| of the mercury, there is found, in the retort, 
| a button of regulus of antimony, which is the 
portion 
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portion exceeding that which is taken up by 
the marine acid. 


CINNABAR OF ANTIMONY. 


If, inftead of employing regulus of antimony 
for the preparation of the butter, one part of 
crude antimony and two of corrofive fublimate 
be ufed, the butter is equally obtained, but the 
mercury is not fet free as in the preceding pro- 
cefs; it is united to the fulphur of the antimoay. 
On augmenting the fire, a compound of mercury 
and fulphur fublimes to the neck of the retort, 
which is called cinnabar of antimony. 


POWDER OF ALGAROTH. 


Butter of antimony attracts the moifture of à 
the air, and refolves into a liquor. If it be dilu- 
ted in a large quantity of water, a white powder 
precipitates, which is wafhed and dried. This 
powder is the reguline part of the antimony 
deprived of all acid and almoft all its phlo- 
gifton. A fmall portion of phlogifton which it 
ftill contains ought to be confidered as the caufe 


of its emetic quality, and not a pretended por- 
tion 
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tion of acid, which fome perfons imagine to be 
left in it. ‘This preparation has the name of 


powder of algaroth. 


\ 


MARINE ACID GOT FROM POWDER OF ALGAROTH. 


The liquor from whence powder of algaroth 
has been precipitated, contains the marine acid 
of the butter of antimony, and this acid: holds 
in folution a little of the reguline part of the 
antimony. This liquor, on evaporation, fur- 
nifhes cryftals of a falt of the fame nature with 


butter of antimony. 


BUTTER OF ANTIMONY DISSOLVED IN 
THE MARINE ACID. 


In order to have a clear and limpid folution of 
regulus of antimony in the marine acid, butter 
of antimony is diflolved in this acid. 


BUTTER OF ANTIMONY DISSOLVED IN THE 
NITROUS ACID. 


If nitrous acid be poured upon butter of an- 
timony, the mixture heats confiderably. A very 


K brifk 


| 
| 
| 
| 
1 
| 
| 


. ‘ 
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brifk effervefcence, accompanied by a great 
quantity of ted vapours, enfues. The folution 1s 
of an amber colour. It remains clear during fome 
time, and then forms a folution of regulus of an- 
timony in aqua regia; but by degrees the nitrous 
acid aéts upon the phlogifton of the reguline part, 
calcines it, and it precipitates in a few days un- 
der the form of a white powder. 


BEZOAR MINERAL, 


A mixture of butter of antimony and nitrous » 
acid is evaporated in a fand heat, till nothing 
remains but a white powder. It is calcined 
‘three times fucceffively, adding each time fome 
nitrous acid, in order to deprive it entirely of : 
marine acid and phlogifton. The product is 
called bezoar mineral. 


ON BISMUTH. 


Bifmuth is a white femi- metal, with a yellow- 
ifh tinge, eager, brittle, moderately hard. Its 
broken furface prefents facets nearly refembling 
thofe of regulus of antimony. 


Weighed | 
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| Weighed in water, it lofes a tenth of its 
weight. 


Air and water have no action upon it. 


It eafily melts. When vitrified, it is imbi- 
bed into the pores of the cupel, and may ferve, : 
as well as lead, to purify the perfect metals by 
the procefs of cupelation. Expofed to the fire 
in clofe veffels, it fublimes entire, without lofing 
any of its properties. | 


SOLUTION OF BISMUTH IN THE NITROUS ACID, 


The nitrous acid has a confiderable ation : 
upon bifmuth. It diffolvés it with a brifk effer- 
vefcence and confiderable heat. ‘The folution 
is of a dirty crimfon. 


CRYSTALS OF BISMUTH, 


| This folution, fet to évaporate and cryfta- 
life, yields a very fhining white falt, but which 


| eafily lofes this quality when expofed to phlo- 
| giftic vapours. 


K 2 MAGISTERY 
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~ 


MAGISTERY OF BISMUTH. 


The folution of bifmuth, diluted with water; 
lets fall the bifmuth in form of a very fine white 
powder, which 1s the magif/fery of bifmuth. The 
nitrous acid leaves the femi-metal to unite with — 
the water. This precipitate, wafhed and dried, 
is the Spani/h white. 


ON ZINC. 


Zinc is a white femi-metal, with a caft of ” 
blue, almoft malleable, and very difficult to « 
break, becaufe it has a degree of ductility. — 
Weighed in water it lofes a feventh of its weight. 


FLOWERS OF ZING 


Zinc, expofed to a ftrong heat, enters into .. 
fufion at the fame time that it becomes red. ~ 
When thoroughly penetrated by the fire, it in: W 
flames. Its flame is lively, bright, and yellow " 
ifh. During its inflammation a great quantity M 
of white, fnowy, very light flakes efcape from m 
it, and rife above the crucible. Thefe are — 

called « 


_ 
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called philofophical wool, pee or flowers of 


zinc. 


_ Flowers of zinc, although they rife, in this 


“manner, are not volatile. They are to be con- 
fidered as the calx of this femi-metal. ‘This calx 


is very refractory, and in the higheft degree | 
fixed, 


ZINC DISSOLVED IN THE VITRIOLIC ACID. 


The vitriolic acid diflolves zinc with confi- 
derable effervetcence. The folution has little” 
colour. Set to evaporate, it furnifhes fhining, 
tranfparent cryftals, nearly refembling thofe of 
Glauber’s falt. Thefe have the name of vitriol À 
zinc, white vitriol, or white copperas. 


PURIFIED ZINC, 


Sulphur does not combine with zinc; it 
ferves as a medium for its purification. When 


it is fufpected_that zinc is alloyed with other me- 
tals, it is melted with fulphur, when the ful- 


— 


phur unites with the foreign metals which have 
an affinity with it, and the zinc is found feparate. 


| “at the bottom of the crucible. 


K 3 | BRASS 
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BRASS. 


_ Copper, melted with zinc, lofes its red and 
acquires a yellow colour, without lofing much 
of its ductility. This forms a compound metal, 
named brafs or latten. 


Et 


SIMILOR TOMBAC, OR PRINCES METAL. 


Different proportions of zinc and copper 
give mixtures of deeper or paler colours, ap- 
proaching to that of gold. Thefe form the. 
compounds called pinchbeck, Prince Rupert’s 
— metal, or fimilor. M 


L 


ON ARSENIC. 


Arfenic is the calx of a femi-metal. It is in 
a white, cryftaline, brilliant, tranfparent mafs, 
but foon becoming opake, yet without lofing its 
whitenefs. Weighed in water it lofes a fifth of 
its weight. It has fome properties in common … 
with falts. 


ARSENIC 
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ARSENIC DISSOLVED IN WATER, 


Arfenic diffolves in almoft all oily, fpiritu- 
ous, and watery liquors. 


Its folution in water, on evaporation, yields 
red and irregular cryftals. 


REGULUS OF ARSENIC, 
e 


Arfenic, expofed to the fire in clofe veflels, 
fublimes entire, and preferves its whitenefs. It 
combines eafily with phlogiftic matters; and in 
that {tate fublimes in a fealy, brilliant, friable 
fubftance, which has the metallic opacity, 
weight and luftre. This fubftance is called 
regulus of arfenic. 


Regulus of arfenic is heavier than arfenic. 
It lofes an eighth of its weight in water. 


_ 


EFFECT OF THE MINERAL ACIDS ON ARSENIC, 


The mineral acids attack arfenic, or its regu- 
lus; but they make a bad folution. 


K 4 | ORPIMENT 
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ORPIMENT. 


Sulphur combines with arfenic; and from 
their union there refults a femi-tranfparent, very 
weighty mafs, of a yellow or ted colour accord- 
ing to the proportion of fulphur. | 


RED ORPIMENT, REAGAL, OR REALGAR. 


If the proportion of fulphur to arfenic be aug- 
mented, there refults a red, fhining, brittle fub- 
flance, named reagal, or rifigal. 


DECOMPOSITION OF NITRE BY ARSENIC, 


If a mixture of equal parts of nitre and arfenic 
be diftilled in a retort, the nitrous acid pañles 
over in red vapours and condenfes. It carries 
over a little arfenic along with it, which gives 
it a fmell of garlic. 


NEUTRAL ARSENICAL SALT, 


The faline mafs remaining in the retort is 
formed by the combination of the arfenic with 


the alkaline bafis of the nitre. This fubftance 
| diffolves 
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diflolves entirely in water, and yields cryftals 
of a regular form, which Mr. Macquer frft 
obferved, and named neutral arfenical falt. 


NITRE ALKALISED BY ARSENIC IN THE OPEN AIR, 
If nitre and arfenic mixed are thrown together 
into a red hot crucible, a fmall detonation enfues, 
and the nitrous acid evaporates. The faline mat- 
ter remaining in the crucible attracts the moifture 
of the air, and diflolves in water, but does not 
cryftalife like that in the preceding procefs, 


SILVER PRECIPITATED BY NEUTRAL ARSENICAL SALT, 


If folution of arfenical falt be poured into 
folution of filver, this metal precipitates as it 
unites with the arfenic. This precipitate is of 
a brick-duft colour. ‘ 


- 


WHITE TOMBAC, 


A mixture of copper and arfenic, melted to- 
gether in a crucible, gives a compound metal, 
which is eager, brittle, and of a white colour. 
This is white Tombac. 

| K 5 MIXTURE 
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MIXTURE OF ARSENIC AND TIN, 


Arfenic renders all metals eager and brittle. 
When melted with tin, it gives it a good deal of 
ftiffnefs and hardnefs, and the tin is difpofed in 
facets, like regulus of antimony. it is of an 
extremely brilliant filvery white. 


After having thus examined each fubftance 
in particular, and in their ftate of purity, we 
fhall next examine the more compound minerals, 
beginning with thofe which furnifh the faline 
mineral fubftances. 


ON. PY RET ES, 


Pyrites are bodies compofed of a great quan- 
' tity of fulphur, a very fmall portion of metallic 
matter, a greater or lefs quantity of argillaceous 
earth, and a little calcareous earth. There are 
pyrites which, befides thefe fubftances, contain 
_a greater or lefs proportion of arfenic. 


All pyrites appear to be formed by a kind of 
cryftalization; and, for the moft part, have 
fymmetrical figures. Some Naturalifts have 
given 
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given the name of marcafites to thofe pyrites — 
which are regularly cryftalifed; but thefe dif- 
tinctions are too little eflential to deferve regard. 
We confider as pyrites all minerals which have 
the general properties above-mentioned, and 
which are compofed of the fubftances we have 
enumerated. 


The figure of pyrites varies remarkably. 
There are fome, globular, hemifpherical, oblong, 
in clufters, in cakes, quadrangular, in regular 
cubes, in hexahedras, in rhomboids, in otahe- 
dras, &c. 


~ 
#2 


The colour of pyrites varies lefs than their 
figures. There are fome, brown, reddifh, white _ 
and fhining like filver; which laft always con- 
tain arfenic. Others are of a fine black, which 
takes a beautiful polifh ; thefe are fometimes ufed 
for making buttons. 


Pyrites are hard or tender. The fir emit 
fire freely when ftruck againft fteel: the {parks 
are brifk, fhining, and exhale a {trong fmell of 
burning fulphur. 


K 6 PYRITES 
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PYRITES FALLEN INTO EFFLORESCENCE. 


All pyrites fall into eMorefcence, and are re- 
duced into powder, when expofed alternately to 
air and moifture. T'hofe which are very hard, 


undergo this change with difficulty ; but their 


efHorefcence is haftened by calcining them a 
little, and then moiftening them with water, 
when they fall into powder. 


VITRIOL EXTRACTED FROM PYRITES, 


During the above procefs, the fulphur of the 
pyrites decompofes, the phlogifton is diffipated, 
and the vitriolic acid, fet free, diflolves the me- 
tallic and earthy matters contained in the pyrites. 
This acid, united to metallic fubftances, forms 
fo many vitriols, which are named from the me- 
tal that ferves them for a bafis. “Thus when the 
pyrite contains iron, it forms martial vitriol; 
when it contains copper, it forms vitriol of coppere 
Thefe are the only two metals which are mine- 
ralifed in pyrites; and it is almoft always thefe 
two fpecies of vitriols which pyrités furnifh. 


ALUM 


NIUE sta \ 
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ALUM EXTRACTED FROM PYRITES. 


A part of the vitriolic acid of the pyrites 


‘unites with the argillaceous earth which they, 


contain, and forms Reid 


SELENITES EXTRACTED FROM PYRITES, 


When pyrites contain calcareous earth, a part 
of the vitriolic acid combines with this mates 
and forms felenites. 


Arfenical pyrites are not ufually worked 
for their arfenic, becaufe this fubftance is occa- 


fionally got from minerals which furnifh metallic 


matters. 


FLOWERS OF SULPHUR, 


Pyrites which have not fallen into effloref- 
cence, diftilled in a retort with a {trong heat, 
yield flowers of fulphur, which fublime to the 
vault of the retort. 


The caput mortuum remaining in the retort is 
called burnings of fulpbur. 
ROLL 
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ROLL SULPHUR, 


In works in the great, the fulphur got by the 
diftillation of pyrites is melted, and caft into 
wooden moulds, where it fixes. During its fix- 
ing it takes the cryftaline arrangement obferved 
in the infide of rolls of brimftone, which is that 
of needles going from the centre to the circum- 
ference. 


ON ORES. 


What are called ores are mineral fubftances, 
-in which metals are mineralifed always by ful- 
phur or arfenic, and moft frequently by both 
together. Gold muft be excepted, which is never 
mineralifed in mines, but only difperfed through 
the gangue; platina is, perhaps, another excep- 
tion. 


The gangue, or matrix, is the ftony matter, 
cryftalifed or uncryftalifed, calcareous or vi- 
trifiable, which does not mineralife the metal, 
but is only interpofed between the metallic parti- 
cles, whether mineralifed or not. 


ORES 
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 ORES# OF GOLD. 


Gold is found in the bowels of the earth 
under an infinite number of different forms; 
but, as we have juft obferved, it is never mine- 
ralifed by fulphur or arfenic like the other me- 
tals; it is only difperfed in earthy matters, with- 
out being combined : thus it is always in a virgin 
ftate. When alloyed, it. is commonly with 
metallic matters, fuch as filver, copper, iron 
and lead. Peru contains the richeft gold mines 
hitherto difcovered. Vi 

Many rivers wafh down little particles of 
gold. Thefe are fuch as flow through beds of 
gold ore. | | 


ORES OF SILVER. 


Unmineralifed virgin filver is often met with 
in the bowels of the earth, under a great variety 
of forms. Some is in grains, fome has a re- 
femblance of lace, of hair, of feathers, &c. But 
filver is ufually mineralifed by fulphur and arfe- 
nic, and often by both together. 


* The term ore is here improperly ufed, aceording to the pre- 
ceding definition of it. J. A, 
‘There 
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There are very few ores of filver, properly 
fo called, that is,*which do not contain other 
metals. Silver is moft frequently found in lead 
ores; and fome of thefe are even called filver 
ores. by the workmen, becaufe the profit upon 
the filver is greater than upon the lead, although 
the produ, in quantity, of the latter is createft, 
But chemifts diftinguifh ores by the name of the 
metal which they yield in greateft abundance, 
without regard to the value of metals. Thus, 
for example, when the weight of lead extracted 
from an ore exceeds that of filver, they call it a 
lead ore containing filver ; and fo of the reft. 


ORES OF LEAD. 


Virgin lead is very rare; lead is almoft al- 
ways mineralifed, like filver. Lead ores are 
generally formed in cubes heaped upon one ano- 
ther, and prefenting very large facets. 


Lead ores in very fmall cubes ufually contain 
more filver than the former. 


There are many varieties of lead ore. 


ORES 
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ORES OF COPPER, 


Copper is pretty frequently met with in a 
virgin ftate, but it is moft commonly mineralifed. 
It is often mixed and confounded with other 
ores. Copper ores are eafily diftinguifhed, . be- 
caufe they have always fomewhat of a blue co- 
lour on their furface, which is owing to a por- 
tion of the copper calcined and reduced to ver 
digris, 


ORES OF TIN. 


_ Virgin tin is very rare; it is even doubted 
whether it is ever met with. Tin is always 
mineralifed by fulphur and arfenic, and is feldom 
mixed with other metallic fubftances. 


ORES OF IRON, 


Virgin iron is not uncommon; but it is very 
feldom met with perfectly pure, and pofleffing 
the fame properties with wrought iron. It is 
always impure and eager. _ 


Iron 


D 
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Tron ores are pretty generally of a brown or 
yellowifh colour, and almoft As rufted on 
their furface. | 


ORES OF ZINC. 


Ores of zinc are lefs numerous than other 


ores. The true ore of zinc is lapis calaminaris. 
Zinc is found mixed with feveral other ores, 
particularly thofe of iron, whence it is extracted 
‘In very great quantity in the neighbourhood of 


= Goflar. 


ORES OF BISMUTH. 


Ores of bifmuth a good deal refemble thofe 
of lead. They are, like them, difpofed in fa- 
cets; but have a yellowifh caft. Ores of bif- 
muth are frequently mixed with cobalt. 


ORES OF ANTIMONY. 


Ores of. antimony are common. They are 
difpofed in needles or little cubes. ‘Thefe ores 
are mixed with a good deal of fulphur, and 
 fometimes with arfenic. They often contain 
other metals, as gold, filver, and lead. 


In 
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In 1748, virgin regulus of antimony was 
found for the firft time, in Sweden. 


= 


ORES OF MERCURY, 


Virgin mercury is not uncommon. It is 
fometimes found running; fometimes mixed with 
earths, without being mineralifed. 


Mercury is ufually mineralifed by fulphur. 


Thefe mercurial ores are of a more or lefs vivid 
red colour; they bear the name of native cinna- 
bar. This cinnabar is fometimes mixed with 
arfenical matters. 


ORES OF COBALT. 


Ores of cobalt refemble thofe of antimony. 
Their furface is almoft always covered with an 
' efflorefcence of a dingy fcarlet. 


Thefe ores contain a good deal of arfenic, 
and it is from them that arfenic is ufually got. 
They alfo frequently contain a portion of bif- 
muth. Thofe which contain cobalt alone are 
very rare, 

Cobalt: 
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Cobalt mines bring in a confiderable revenue 
to Saxony, where the ores are worked with a 
good deal of intelligence. We fhall give a brief 
account of the procefles. 


ARSENIC EXTRACTED FROM COBALT ORE. 


Cobalt ore is pounded, and expofed to be 
calcined or torrefied in a furnace. During this 
operation it emits a great quantity of white 
fmoke, which is condenfed in a very large hori- 
zontal chimney, placed on one fide of the fur- 
nace. Thefe vapours, in condenfing, form a 
hard, half vitrified, femi-tranfparent mafs, white 
in certain fpots, called arfenic. 


REAGAL. 


In other parts of the fame chimney, thefe 
condenfed vapours are of a yellow or red colour, 
which proceeds from the greater or lefs propor- 
tion of fulphur with which the arfenic is combi- 
ned. The yellower part is called eee reagat 
the redder, red reagal. 


CALCINATION 
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GALCINATION OF COBALT ORE, 


- Cobalt ore which has been torrefied in the 
fire, has loft all the fulphur and arfenic it con- 
tained. When it ceafes to fume, it is removed 
from the fire ; and is then called calcined cobalt 
ore. 


.ZAFFRE, 


Ore of cobalt thus torrefied, reduced to pow- 
der, and mixed with twice its weight of flints 
or quartz alfo powdered, forms the fubftance 
named zaffre. This is much ufed in painting 
blue on porcelain or delft ware. 


AZURE BLUE, 


Zaffre, mixed with fixed alkali, and brought 
into fufion by an intenfe heat, is charged into 


a glafs of a very deep blue. This is reduced to .-” 


powder by means of an iron peftle, and diftribu- 
ted in commerce under the name of azure, ena- 
mel blue, azure blue, Fc. 


SPEISS, 
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SPEISS, 


During the fufion of the blue glafs above- 
mentioned, a fubftance feparates which is only 
half vitrified, and precipitates under the glafs. 
This has the name of /pei/s. It is a compound 


of arfenic, of bifmuth in grains, of regulus of 


cobalt alfo in grains, and of a certain portion 
of the ore itfelf, which has not been able to vitri- 
fy completely, for want of being fufficiently 
calcined. Great care is taken to feparate the 
fpeifs from the vitrified matter, becaufe it es 
its colour. 


* 


REGULUS OF COBALT EXTRACTED FROM ITS ORE, 


/ ngs 


If calcined cobalt ore be mixed with alkaline 
and phlogiftic matters, and the mixture expofed 
to a heat fufficient to melt it, the metallic part 
fubfides to the bottom of the crugiblles à and fco- 
riz {wim above it. 


BISMUTH EXTRACTED FROM COBALT ORE, 


When a heat of fufficient intenfenefs is given 
to the above mixture, the button of metal at the 
bottom 
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bottom of the crucible is feparated into two 
parts, which are eafily diftinguifhed. The up- 
per part is the true cobalt ; the lower bifmuth. | 


Thefe two femi-metals, though mixed and 
confounded in the grofs mineral, have no difpo- 
fition to unite; on the contrary, they feparate 
from each other during the fufion of the ore, 
and arrange themfelves according to the order of 
their fpecific gravity; the bifmuth, as the hea- 
vieft, occupying the loweft place. 


ON REGULUS OF COBALT. 


Regulus of cobalt is a femi-metal of a filvery 
white, very brilliant when newly produced, but 
foon tarnifhing in the air. 


When well melted, its furface, like that of 
regulus of antimony, prefents a fymmetrical ar- 
rangement of chated work, as if done with 
the graver. 


This regulus is eager, brittle, of a moderate 
hardnefs, nearly the tne with that of regulus 
of antimony. 


Weighed 
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Weighed in water it lofes an eighth of its. 


weight. 
It becomes red in the fire long before it melts. 


To bring it into fufion a degree of heat is requi- 
fite as ftrong as that for melting copper. | 


It is volatilifed by an intenfe heat; but has 
vaftly more fixity than any of the other femi- 
metals. 


CALX OF REGULUS OF COBALT. 


When expofed to a more moderate fire and to 


the open air, it calcines like the imperfect me- 


tals, and is reduced to a blackifh calx, 


BLUE GLASS, 


This calx of cobalt vitrifies with vitrifiable 
matters, and forms beautiful blue glaffes. Co- 
balt is the only fubftance at prefent known, which 
has the property of furnifhing a very fine blue, 
that is not changed by the moft intenfe heat. 


REGULUS 


» 
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REGULUS OF COBALT COMBINED WITH 
LIVER OF SULPHUR. 


Regulus of cobalt is incapable of contracting 
direétly any union with fulphur, but by the 
medium of a fixed alkali it unites with it fo in- 
timately, as not to be feparable except by folu- 
tion in acids. 


we 


A KIND OF DECOMPOSITION OF REGULUS 
OF COBALT. 


-I melted together in a crucible, cobalt ore, 
alkaline falt, gypfum, ‘and rofin. By this pro- 
cefs I obtained the metallic matter furnifhed by 
this ore in two different ftates. 1. The greateft 
part was combined with the liver of fulphur 
formed during the fufion, and fwam above the 
fcoriæ. This kind of regulus of cobalt is of a 
bronze colour, with large facets like bifmuth. 
2. At the bottom of the crucible was found 
a femi-metallic, white, filvery regulus, a folu- 
tion of which in the nitrous acid had a flight 
blue tinge.. It did not form a fympathetic ink | 
with the marine acid, nor give a blue on vitri- 

L fication 


236 METALLIC SUBSTANCES. 


fication like common regulus of cobalt.* This 
refolves one of the fix problems which I propofed 
in the Gazette de Medicine, and of which no fo- 
Jution has been given. : 


REGULUS OF COBALT CALCINED BY NITRE. 


Regulus of cobalt and nitre, mixed and ex- 


pofed to the fire in a crucible, detonate flightly, : 


after which the regulus remains calcined and 
mixed with the alkali of the nitre. This mafs 
is wafhed in water, and the liquor filtered. The 
powder remaining on the paper is a calx of cobalt. 


REGULUS OF COBALT DISSOLVED BY THE 
VITRIOLIC ACID. 


The vitriolic acid aéts upon cobalt with diffi- 
culty. The folution is made in a retort, and the 
procefs carried on as if for diftillation. It is of a 
deep reddifh colour. ek 


* It is this fecond kind of regulus which Mr. Beaumé fuf- 
pects to be the zickel which is treated of as a new femi-metal 
by Cronftedt, and has ever fince been ufually added to the 
number, J. A, 

SOLUTION 
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SOLUTION OF REGULUS OF COBALTIN THE 
NITROUS ACID, 


The nitrous acid attacks regulus of cobalt 
with impetuofity. The colour of the folution 
isadingy crimfon, 


COBALTIC NITRE. 


Tf a folution of cobalt in the nitrous acid 
be evaporated, it yields olive coloured cryftals, 
which are deliquefcent, and melt with the 
fmalleft degree of heat. 


COBALT PRECIPITATED FROM THE NITROUS 
ACID BY FIXED ALKALI. 


If a fixed alkali be added to folution of cobalt 
in the nitrous acid, the metal precipitates un- 
der the form'of a powder of a purplifh colour. 
This precipitate, wafhed and dried, and after- 
wards expofed to a vitrifying heat with fufible 
matters, gives a very fine blue, - | 


L 2 COBALT 
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COBALT DISSOLVED IN THE MARINE ACID. 


The marine acid acts dificultly upon regulus 
of cobalt. In order to effeét a folution it is ne- | 
ceffary to ufe a diftilling apparatus, and to re- 
turn the acid upon the regulus. This folution 
appears of a pale green colour when cold, and 
a fine fea green when hot. It makes a true fym- 
pathetic ink of cobalt. 


COBALT DISSOLVED IN AQUA REGIA, 


Regulus of cobalt diffolves eafily in aqua 
regia. The folution is clear, and of a peach- 
bloffom colour. It alfo makes a fympathetic 
ink, but only in confequence of the marine acid 
- of the aqua regia. 


SYMPATHETIC INK OF COBALT, 


If a folution of cobalt in aqua regia be diluted 
with about four times its weight of foft water, 
and this liquor ufed to write with inftead of ink, 
on good paper, the writing does not appear till 
the paper is warmed, when the traces of the pen 
are vifible under a fine fea-green colour. This 

colour 
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colour difappears as the paper cools, and is re- 
newed on warming it again; and thus alternate- 


_ly vanifhes and re-appears for-an indeterminate 


‘number of times, 


It is very difficult to explain the caufe of this 
phenomenon. The difappearance of the colour 
does not proceed, as has been afferted, from the 


* moifture which it attra@s during the cooling of 


the paper; fince, if a paper written upon with 
this ink be expofed to the vapour of boiling wa- 
ter in a clofe veflel, the chara&ters become vifi- 
ble as readily as if a dry heat had been employed. 
Further, if fuch a paper be enclofed in a well- 
corked bottle, either dry or moift, and the bot- 
tle be heated by plunging it in boiling water, 
the writing appears and difappears in the fame 


manner as when heated in the common way. 


{ 


- In fine, I have made a ftill more decifive ex- 
periment than thofe above-mentioned. I plung- 
ed a paper impregnated with this liquor in boil- 
ing water: it inftantly took the colour proper to 
it in a heated. ftate. It muft, however, be ob- 


ferved, that this colour is only momentary, as 


the boiling water diffolves and carries away the 
fympathetic ink from the paper. 
i Another 
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Another phenomenon, not lefs difficult of 


explanation, is the fingular property which re- — 


gulus of cobalt has, not to form this fympathe- 
tic ink except with the marine acid, or this acid 
in conjunGion with the nitrous. Solutions of 
cobalt in the vitriolic and nitrous acids feparate- 
ly, or thefe acids in conjunétion, or mixed folu- 
tions of the feparate acids, do not form the fym- 
pathetic ink. But if to each of thefe folutions 
marine acid be added, the liquor immediately 
acquires the property of giving a fea-green 
colour by the affiftance of heat. 


It is then to the marine acid alone that this 
property is due; and it is the folution of cobalt 


in this acid only which yields this kind of fym- — 
pathetic ink, the traces of which on paper ap- . 


pear more vivid and deep without the mixture of 


nitrous acid. On the other hand, when made 


by the marine acid fingly, it has the inconveni- 
ence of being lefs durable; the colour growing 
fainter every time the paper is warmed, and va- 
nifhing entirely after a certain period, which 
does not happen when the nitrous acid is added. 
All thefe Pasvomens appear to me very difficult 
of folution. 


ON 


[A 


EARTHY SUBSTANCES. 


HE greater part of Naturalifts have thrown 
a good deal of obfcurity on the nature of 
, ftones and earths, becaufé, they have attended — 
more to the external figure of thefe fubftances, 
in their attempts to clafs them, than to their 
true fpecific charaïters.” Since chemiftry has 
occupied itfelf with this object, it has greatly 
- elucidated this part of natural hiftory. Mr. Pott 
is one of the chemifts who has laboured moft in 
this matter. He divides earthy fubftances into 
four fpecies; the vitrifiable, argillaceous, gypfeous, 
and calcareous. | 


Before Mr. Pott, Stahl had admitted two 

* kinds of earth only. The numerous experiments 
I have made on this fubjeét will ferve to confirm 
| ay ETES the 
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the opinion of Stahl, and to prove that there are 


only two fpecies of earths, the witrifiable and 
calcareous.* 


Upon the foundation of thefe experiments, I 
think myfelf authorifed to advance that argillace- 
ous earth is only a very divided vitrifiable earth, 
¢ombined with the vitriolic acid, and reduced to 
a faline ftate. 

Gvpfeous earth is only a calcareous earth. 
combined with the fame acid, and likewife re- 
duced to a faline ftate. Thefe two fubftances, 
clay and gypfum, confequently are not pure 
earths, but falts with an earthy bafis, formed by 


. nature. We fhall firft examine the properties 


of thefe four fubftances feparately ; and then 
their effects with refpect to each other, 


ON VITRIFIABLE. EARTHS. 


Vitrifiable earths are the heavieft and 
hardeft of the fimple earths. They are either in 


* Mr. Bergman, whofe mineralogical authority at prefent is 
fuperior to all other, has divided the fimple earths into five, 
viz. 1. The calcareous: 2, The argillaceous: 3. Magnefia, 
or the Muriatic: 4. Terra Ponderofa, or the Barytic earth: 
And 5. The filiceous, or vitrifiable earth, M, 

regular 
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regular cryftalifed mafles, or in irregular un- 
cryftalifed ones. They are alfo found in duft 
of different finenefs, when they bear the name 
of fand, 


Vitrifiable earths are not acted upon by 
acids or alkalies in the moift way :* they are all 
hard enough to ftrike fire with fteel: they do 
not imbibe moifture from air or water: expofed 
to the moft intenfe fire they do not enter into 
fufion ; their particles only conglutinate a little, 
without having confiftence. | 


ON CLAYS, 


I confider clays, as I have above remarked, 
as vitrifiable earths in a very divided ftate, and 
combined with a good deal of vitriolic acid. 


Thefe earths are fometimes white; but are alfo 


found of all forts of colours. The pureft clays 
are thofe which are whiteft. 


Clays diffufe themfelves in water: thev ad- 
here to the tongue; are foft to the touch; have 


* Vitrifiable earth is foluble in an acid which has been 
lately difcovered, and. which Bergman and Scheele have named- 
the fluor acid, M, | 
L 5 a good 
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a good deal of cohefion, and are eafily formed 


by the wheel. When not perfectly dry, and 
expofed too fuddenly to the fire, they crack 
with a loud explofion, -and are reduced: into. 
powder. When mixed with water, and formed 
into a foft pafte, they fwell by the fire, inftead 
of cracking. They grow hard in the fire, ac- 
quire a good deal of body and folidity, and be- 
come capable of ftriking fire with fteel. 


-Thefe earths, expofed to an intenfe heat, do 
not enter into fufion when pure. They partly 
diffolve in acids, and with the vitriolic acid form 
true alum; but by the moift way they are not 


. ated upon by alkalies. They all contain vitrio. 


lic acid, on which account it is that they de- | 
compofe nitre and fea-falt; but I have remarked 
that they are not all equally furnifhed with this 
acid, thofe which are perfeétly white containing 
lefs than the others. 


ON CALCAREOUS EARTHS, 


Calcareous earths are the lighteft of all the 
earthy bodies. All the fpecies of it which are 
not formed by cryftalization imbibe water when 
plunged into it, and thereby become confiderably 

heavier 
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heavier than before. ‘They are foluble in acids, 

are all very tender, and are worn by friction. 

againft hard bodies. Expofed to an intenfe heat, 

they do not enter into fufion, but are converted 
into quicklime. 


ON GYPSUM. 


What chemifts name gypfeous earth, is a 
true vitriolic falt with an earthy bafis formed 


by nature. 


It is found in irregular uncryftalifed mafles, 
fuch, for example, as gypfeous alabafter, and 
plafter ftone. Cryftalifed maffes are alfo met 
- with, fuch as common gypfum. Thefe fub- 
ftances being compofed of calcareous earth and 
vitriolic acid, ought to be confidered as of the 
fame nature with what is called felenites. 


The cryftals of gypfum are formed by a 
great number of flakes, extremely fmall, and 
applied upon each other. Their figure is a very 
acute angle, terminated at the bafe by a return- — 
ing angle. ; } 


16 11e PROS 
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Thefe fubftances are tender, and eafy to be 
feratched. .When expofed to a fire capable only 
of making them red, they lofe their water of 
cryftalization, and become opake and friable ; 
but when calcined by a ftronger heat, the cal- 
careous earth they contain is reduced to quick- 
lime. In this ftate, if they are pulverifed and 
mixed with water, they form a pafte which 
hardens as they recover the water which they 
had loft by calcination, and makes what is called 


plafter. 


- Gypfeous earths expofed to an extremely in- 
tenfe heat do not enter into fufion, but lofe a 
great part of the vitriolic acid which they con- 
tained, and then approach nearer to the character ~ 
of quicklime. This forms what the workmen 
call burnt plafter. | 


Gypfeous earths before their calcination are 
_not acted upon by acids ; they diflolve in water, 
in greater quantity only, but without undergoing 
any alteration. If they are boiled with fixed al- 
kali, this falt feizes upon the vitriolic acid which. 
they contain, forming a vitriolated tartar, and. 
the remaining earth is now no more than a pure - 
calcareous earth. 

Gypfum 
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Gypfum diffolves in wees. but in very fmal] 
quantity ; ; and it is this which fpoils the well 
water of Paris, and of all the countries which 
abound in plafter-ftone. 


The four kinds of earth, the general proper- 
ties of which we have thus enumerated, are ab- 
folutely unfufible by the ftrongeft heat we can — 
produce, when taken fingly; but when com- 
bined two by two, there are mixtures which enter: 
into fufion, and are converted into a clear tranf- 
parent glafs. 


A mixture of vitrifiable earth and chalk, of 
vitrifiable earth and gypfum, of vitrifiable earth 
and clay, and of chalk and gypfum, does not 
enter into fufion. | 


FUSION OF EARTHS BY ONE ANOTHER, 


Clay and chalk, and clay and gypfum, melt 
ene another, and form a glafs which is hard 
enough to ftrike fire with fteel.. 


This-curious phenomenon. was difcovered by 
Mr. Pott, but no explanation of it is given by 
this able chemift. When I treat fundamentally 
| on 


248 EARTHY SUBSTANCES. 


on this fubject, I propofe to demonftrate that 
. this fufibility ought to be attributed to the cal- 
careous earth which is reduced to quicklime 
during the procefs. ‘Ihe faline alkaline matter 
‘which forms during this calcination, becomes 
the flux of the vitrifiable earth, obliges it toen- : 
ter into fufion, and occafions at the fame time 
the vitrification of that portion of calcareous 
earth which has not become faline. The vitrio- 
lic acid contained in the clay and gypfum fur- 
ther facilitates this reciprocal fufibility. 


STONE-WARE. 


A mixture of crude and of baked clay, redu- 
ced to a fine powder, and diluted with water 
to the confiftence of a pafte, forms a mafs capa- 
ble of being turned by the wheel, and figured 
into veflels of various ihapes.. Thefe veffels 
dried and afterwards baked in a very ftrong heat 
acquire a confiderable hardnefs, on account of 
which property they have acquired the name 
of /lane-ware. 


In fome places ftone-ware is made with crude 
clay that is fomewhat fandy. Veflels of this 
kind are as good as thofe made with the above- 


mentioned mixture. 
DELFT 
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DELFT-WARE. 


Common clay, mixed with fand and diluted 
with water, may be turned by the wheel like the 
preceding mixture; and being afterwards baked 
with a moderate heat, it forms the dz/cuzt for 
delft-ware. T'hefe pieces of bifcuit are covered 
with a coating of white enamel, made with 
vitrefcent matters and calx of tin. The pieces 
are put a fecond time into the fire in order to 
melt the coating, which applies itfelf complete- 
ly over the bifcuit. It then makes delft-ware. 


GLAZED EARTH, 


The pottery called glazed earth is made of 
a bifcuit fimilar to that for delft-ware, but in- 
ftead of a coating of enamel, it has one of calx 
of lead. The pieces are put into the fire in 
order to melt this coating, which thus forms a 
glafs of lead, that applies itfelf to the bifcuit. 
This forms the glazed earth, which is the kind 
of pottery moft in ufe for the table.* 


* The elegant pottery called Queens ware is of this kind.. 
Its bifcuit is compofed of tobacco-pipe clay and ground 
flints. J. A, 

OW 
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ON PORCELAIN. 


Porcelain [or china] is a femi-vitrified mat- 


ter, made with clay and vitrifiable earths. 
Fine porcelain ought to have a perfectly white 


femi-tranfparency. Its body: fhould be very: 
white; of a fhining grain; a little granulated,. 
and not fmooth like glafs, on its broken furface ;. 
and of hardnefs fufficient to ftrike fire with fteel. 


ay. 


as well as a flint. 


The coating of porcelain is a cryftal glafs. 
This fhould be hard, perfectly clean and tranf- 
parent, and applied very uniformly upon. the 


porcelain. 


MATERIALS OF FURNACES OF BAKED EARTH. 


Furnaces: for chemical. purpofes are alfo made 


with clay and fand. Some workmen inftead. of 
fand make ufe of ftone ware reduced to a grofs 


powder, which anfwers better. 


GLASS 
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GLASS OF WINE BOTTLES, 


Vitrifiable earth mixed with alkaline falts 
and a {mall quantity of calcareous earth, forms 
the mixture which is the bafis of bottle glafs. 

- The metallic calxes which are commonly met 
with in the materials ufed in the compofition of 
this kind of glafs, are the caufe of the colour met 
with in all wine bottles. The glafs of Seve is 
coloured by a little iron. In fome manufac- 
tories a very fmall quantity of azure blue is 
mixed with the glafs in fufion, in order to. 
give it a more agreeable colour. | 


GLASS ACTED UPON BY ACIDS, 


If too great a quantity of calcareous earth 
‘be admitted into the compofition of glafs, it 
preferves part of the properties of this fpecies 
of earth. This forms a bad kind of glafs, 
which is a@ed upon by the mineral acids. 
‘The wine bottles which come from Lorraine 
have this defect. 


REAUMUR’S 


252 EARTHY SUBSTANCES. 


REAUMUR’S PORCELAIN. 


Common bottle glafs cemented with gypfum 
in powder, and made red hot, lofes a good deal 
of its tranfparence. It becomes of a milky white, 
and has a degree of tranfparency nearly the fame 
with that of porcelain. 


I attribute this change to the aétion of 


the vitriolic acid of the gypfum, which attacks 


the calcareous earth of the glafs, and caufes its | 


particles to take another arrangement. 


It is remarked that the broken furface of this 
glafs is difpofed in threads, inftead of being 
fmooth and united. .This glafs refifts the fire 
nearly as well as glazed earth, and may ferve 
for the fame purpofes in warming water quickly. 
We are indebted for this difcovery to the. late 
Mr. Reaumur. 


WHITE GLASS, OR CRYSTAL. 


The moft beautiful glaffes are thofe made 
with fand and fixed alkalies, both very pure. 
The 
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The longer they remain in a ftate of fufion, 
and the lefs alkali they contain, the harder, 
_whiter.and more folid they are. This forms 
the fine glafs known by the name of cryffal; 
into the compofition of which calxes of lead are 
 alfo fometimes admitted, which vitrify during 
the fufion, and give folidity to thefe kinds of 
glafs. 


FALSE TOPAZ. 


: A mixture of fand and cerufs, urged with 
an intenfe heat, and kept a long time in fufion, 
‘ forms a glafs of lead, which is very hard, tranf- 

parent, and of a yellow colour refembling topaz 
when a little phlogifton remains in it, but colour- 
lefs when the phlogifton is all confumed. 


STRAS, 


A yellow glafs of lead, mixed with a fuffi- 
cient quantity of white cryftal glafs, forms a 
‘lefs coloured, pretty hard glafs, which is fold 
under the name of fras, 


FALSE 
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Od 


FALSE RUBIES AND GARNETS, 


All forts of colours are given to ftras by 
means of metallic calxes. The calx of gold, 
known under the name of purple powder of Caf- 
fiusy gives it a lively red colour, and forms 
falfe rubies and garnets. 


FALSE EMERALDS. 


Calx of copper gives a green tinge to ftras, — 
and forms falfe emeralds. 


FALLS Ex HY A CIN DT H’S, 


The different faffrons of Mars give red or 
aurora colours, more or lefs deep, according to 
the degree of calcination. This forms the fal/e 
hyacinths. 


PALS EUS ALP HTR FE. 
The calxes of cobalt, efpecially that which 


is precipitated from the nitrous acid by fixed 
alkali, 
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“alkali, communicates to ftras a fine blue colour, 
indeftruétible in the fire, and forms the falfe 


fapphire. 


FALSE AMETHYST. 


Calxes of gold and cobalt mixed, give to glafs 
a beautiful violet tinge, and form the fal/e ame- 


_ thyf. 
FALSE OPAL AND VENETIAN GIRASOLE, 


If a fmall quantity of calx of tin be added to 
the compofition of ftras, it forms a brilliant, 
but fomewhat opake glafs. This is what, ac- 
cording to the proportions of the calx of tin, 

makes the fu/fe opal, and the Venetian girafole. 


WHITE ENAMEL, 


Calx of tin, minium and fand, mixed and 
melted together by an intenfe fire, form a white, 
opake, milky mafs, known under the name of 
enamel. It is this enamel which forms the coat- 
ing of delft-ware. 


COLCURED 
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COLOURED ENAMELS. 


All forts of colours may be given to enamel 
by means of the metallic calxes above-mention- 
ed; by augmenting or diminifhing the dofes of 
which, varieties of all kinds are produced. 


ON 


MINERAL an» SALT-WATERS, 
AND on NITRE. 


ON MINERAL WATERS. 


NÉE pureft water that is found in the bow- 
els, or on the furface of the earth, is 
always loaded either with a little earth in a — 
divided ftate which it holds in folution, or with 
felenitic matters. When the water contains 
only a fmall quantity of thefe fubftances, it is 
not rendered unfit for drinking or culinary 
ufes. 


When water in its courfe meets with veins 
of mineral matters which'it is capable of diffolv- 
ing, it loads itfelf with a certain quantity of 

d | them, 
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{ 
them, and acquires tafte, colour, and often odour.” 


It is then called a mineral water. 
o 


Some mineral waters are warm, when they 


have the name of thermal waters. 


Some are cold; that is, are conftantly fome 
degrees colder than the temperature of the place 
where they are found. 


4 


Laftly, fome are neither hot nor cold. 


The metallic matters moft commonly met 
with in mineral waters, are iron and copper. 


Other metallic fubftances are very rarely con- — 


tained in them; and there are no inftances of 
gold and filver being found in any mineral wa- 
ter, although this is not abfolutely impoffible. 


Among the faline matters that are found in 
mineral waters, the vitriolic acid is always that 
which is met with in greateft quantity, and. 
next the marine acid: the nitrous acid is fcarce- 
—Jy.ever contained in them. ‘Thefe acids, in ge- 


neral, are not in a detached ftate in mineral wa- 


ters, but almoft always combined with the me- 
tallic 
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tallic matters above-mentioned. They are 
likewife combined with earths both of the vitri- 
fiable and calcareous kind, and form fo many 
fpecies of falts with an earthy bafis. 

Neutral falts with a fixed alkaline bafis are 
alfo very frequently contained in mineral waters ; 
fuch as vitriolated tartar, Glauber’s falt, and fea- 
falt. Nitre is rarely met with, and always in 
{mall quantity. 


There are fome mineral waters, the acids 
of which are not perfectly faturated, and which 
have an acidulous tafte. They are called, on 
this account, aczdulous mineral waters.* 


Other mineral waters have the common 
fixed alkali, or the marine alkali, for one of 
their predominant principles. Thefe waters, by 
. means of their alkali, hold oily matters in folu- 
tion. They are faponaceous, and lather like 
foap fuds. For this reafon they are called ited 
 maceous mineral waters. 


* It ‘has fince been fufficiently proved, that the acidulous 
tafte of thefe waters is @wing to the gas or fixed air with 
which they are impregnated, J. A, 


M Sulphur 
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Sulphur is one of the principles of mineral 
waters. It is held in folution in them, feveral 
different ways. 


1. By divifion only. When thefe waters are 
expofed to the air, their fulphur precipitates 
almoft totally, after a certain. time, in form 
of a white powder. 


2. When fulphur is contained in the acidu- 
lous waters it is in a better ftate of fslution, and 
is therefore much longer in feparating from them 
when they are expofed to the air. 


3. In faponaceous mineral waters this fub- — 
ftance is prefent in form of liver of fulphur. 
Thefe mineral waters have an odour of rotten 
eggs, which acids render ftill more fenfible, 


Certain mineral waters contain a volatile 
principle which appears of a fpirituous nature, 
‘This principle is named gas. Experiments have 
fhewn. that this is only air intimately mixed 
with the water.* This gives to certain waters 
which are charged with mineral matters the pun- 
gent odour and tafte of fparkling Champagne 


* Not the common or atmofpheri¢al air, but fixable or me- 
phiticair, J. A. ; 
Re: wine. 


x 
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wine, Thefe mineral waters froth, fparkle, 
and if fhaken too brifkly, break the bottles. 
They inebriate like Champagne, but this effect 
is only momentary. | 


Thefe general fats are all that we can men- 
tion in a work like this. It would take up too 
much room to enter into details in order to fhew 
how the principles contained in mineral waters 
are united to each other. We fhall alfo excufe 
ourfelves from giving the details of their ana- 
lyfes. 


ON SEA- WATER, AND THE WATER OF SALT 
. PITS AND SPRINGS, 


- The falt waters of which we are now to 


fpeak, all contain a little detached uncombined 
earth ; a little calcareous felenites ; a good deal 
of fea falt which is ufed for falting provifions ; 

marine falt with an earthy bafis; and Glauber’s 


falt. 


The praétices employed with refpe& to all 
thefe waters, have for their purpofe the extrac- 
tion of the fea-falt feparate from all foreign mat- 
ters. This is effected in different manners. 

M 2 The 
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The methods ufed at different falt works are 
fomewhat different, although tending to the 
fame putpofe: they turn upon certain circum- 
ftances which cannot be.entered upon at prefent. 
We fhall only fpeak of one of thefe methods, 
becaufe all thefe waters may be treated in the 
fame manner in order to obtain their fea-falt. 


- SCHLOT. 


The brine is evaporated in large iron’ pans. 
At the beginning of the evaporation the detached 
earth and the felenites feparate and precipitate; 
and the felenites carries with it a great quantity 
of Glauber’s falt. This precipitate forms a 
matter which has an earthy appearance, and is 
called /chlot or feratch by the workmen. It is 
feparated with a good deal of care, becaufe it 
injures the goodnefs and purity of the falt. 


SE A-S ALT, 


When no more fchlot precipitates, the furface 
of the liquor, when the evaporation is carried to 
a certain point, is feen covered with a great. 
number of little cryftals of fea-falt. The eva- 
| | , poration — 


4 
j 
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poration is continued by a ftrong fire when the 
fea-falt is wanted only in very fmall cryftals; 
but it is managed flowly when large cryftals are 
to .be procured. ‘Thefe are taken off as faft as 
they form, and fet to drain, 


There remains at laft a large quantity of 
liquor which refufes to yield any cryftals. 
~Thefe liquors are called by chemifts mother- 
waters; but that we are now fpeaking of is called | 
bittern in the falt works. Sea-falt cryftalifes in 
cubes and triangular pyramids, 


BITTERN. 


The bittern, or mother-water of fea-falt, 
contains a great quantity of fea-falt with an 
earthy bafis, and a little Glauber’s falt. 


MAGNESIA OF SEA-SALT. 

On pouring fixed alkali into bittern, a white. 
earthy precipitate is immediately thrown down, 
which is the magnefia of fea-falt. The alkali 
unites with the marine acid which held the earth 
in folution, and forms with it a regenerated fea- 


M 3 falt. 
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falt. Towards the end of the cryftalizations 
the Glauber’s falt which was contained in the 
bittern is procured. 


SCALES, 


During, the evaporation of falt waters, a part 
of the fchlot adheres to the bottom of the pan, 
along with a good deal of fea-falt with an earthy 


bafis, a little common falt, and a good deal of 


Glauber’s falt. AJ] thefe fubftances are mixed 
and confounded. ‘They are from time to time 
feparated from the bottom of the pans with 
chiffels. Thefe are called cales by the workmen. 


GLAUBER’S SALT PROCURED FROM SCHLOT, 


The fchlot is lixiviated with a good deal of 


cold water, in which the Glauber’s falt, as be- 
ing very foluble, diffolves. By evaporation and 
eryftalization large cryftals of CFARBETS falt 
are obtained. 


EPSOM 


CE it “ 
RL 
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EPSOM SALT. 


When the cryftalization of the Glauber’s 
fait is interrupted by agitating the liquor when 
the cryftals are about to form, it yields only 
fmail irregular cryftals, which bear the name 


of Epfom fait, 


Glauber’s and Epfom falt are therefore abfo- 
lutely one and the fame falt, fince they contain 
the fame principles, and the former may be 
made with the latter. For this purpofe, no- 
thing. more need be done than diflolving the 
Epfom falt, and re-cryftalifing it. On the other 
hand, by interrupting the cryftalization of 
Glauber’s falt, Epfom falt may be made. This 

is all the difference between the two falts.* 


* This is only true with refpeé to the falt called Epfum fale 
in France, That which goes under this name (and alfo that 
of fal catharticus amarus) in England, and which is obtained 
from the bittern of fea-falt, differs from Glauber’s falt in hay- 
ing for its bafis the earth fo well known in medicine under the - 
name of magnefia; whereas that of Glauber’s falt is the foffil 
alkali. The acid of both is the vitriolic. The addition of 
fixed alkali ferves at once to diftinguifh the Epfom from the 
Glauber’s falt; occafioning a copious precipitation with the 
former, but producing no change with the latter, J. A. 


M 4 OBSERVA- 
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OBSERVATIONS ON SEA-SALT, 


Before we quit the fubjeét of fea-falt, it 
may be proper to make fome further obfervations 
upon it, and on the matters which are contain- 
ed in the waters which furnifh it. 

1. The cryftals of fea-falt are always figured 
un cubes or triangular pyramids. 


Thofe which are cubieal, are formed in the — 
interior part of the liquor, where the air has no 
accefs. Thefe cryftals reprefent one cube en- 
chafed within another. That which forms the 
centre is of a milky white, and almoft opake ; 
it is a mafs of a vaft number of {mall cubes, 
heaped upon one another. ‘The great cube is 
formed of faline laminæ or layers, tranfparent, 
incumbent one upon another. ‘They are as it 
were feparated by diagonal lines, which termi- 
nate at each angle of the little central cube. 


The cryftals which are triangular, have been 
formed at the furface of the liquor. 


2, Sea-falt 
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2. Sea-falt is a perfect neutral, which can- 
not be decompofed by the aétion of fire. Some 
perfons, however, fuppofe the contrary. They 
imagine that it fuffers a part of its acid to efcape 
when diftilled per fe, or when calcined in the 
"open air, as is done in fome falt works, in order 
to form the large mafles called eaves of falt. It 
is true that common fea-falt exhales a portion of 
marine acid when expofed to the action of the 
fire, but this acid proceeds from the decompo- 
fition of the fea-falt with an earthy bafis, from | 
which common falt is never free; and not from 
the fea-falt with an alkaline bafis. Thofe che- 
mifts who have fuppofed that common falt was 
decompofed by the aétion of the fire, have en- 
tirely overlooked the exiftence of this fea-falt 
with an earthy bafis, which is mixed in more or 
lefs quantity with all the different kinds of falt 
in-common ufe. I have feveral times mase 
thefe experiments on fea-falt perfectly freed tm 
this earthy falt, and it never yielded an at Gin of 
acid, to whatfoever degree of heat it was expofed. 


3: The fea-falt with an earthy bafis, although ~ 
it cryftalifes with difficulty, yet mixes in cry- 
ftalization along with that which has an alkaline 
bafis, and.is even the caufe why cubical bnp 

M- 5 | are 
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‘are obtained vaftly larger than when the fea-falt 
is very pure. 


SEA-SALT PURIFIED, 


Common fea-falt is diffolved in water, the 
liquor filtered, and cryftals of foda added, a 
few at a time. Thefe unite to the acid of the 
fea-falt with an earthy bafis, and precipitate its 
abforbent earth. When the precipitation ceafes 
no more is added; the liquor is filtered, evapo- 


rated, and cryftalifed. The fea-falt obtained 


by this method is of the moft perfeét purity, 
and does not give out any acid by the action of 
fire, without a medium. 


ON SCHLOT. 

_ “the fchlot feparated from brines in falt works, 

confins the felenites, and almoft all the Glau- 
ber’s falt. This laft, though very foluble in 
Water, neverthelefs precipitates with the fele- 
nites during the evaporation ; which proceeds 
«from the great affinity which felenites, Glauber’s 
falt, and fea-falt with an earthy bafis have to 
each other. 


il 
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ON NITRE. 


Nitre, or faltpetre is -a falt extracted from 
old rubbifh.* In this rubbifh is contained a. 


good deal of nitre with an earthy bafis, and fea- 
falt. In order to procure nitre with a fixed al- 
kaline bafis, the following method is practifed. 


NITRE EXTRACTED FROM RUBBISH, 


The rubbifh of old plafter is reduced to a 
grofs powder, and lixiviated with cold water. 
The liquor is pafled through frefh wood afhes, 
and then evaporated to a pellicle. During this — 
procefs à great quantity of fea-falt is precipi- | 
tated, which is taken away as ufelefs. When 
the liquor is fufficiently evaporated, it is carried 
into a cool place to cryftalife. The cryftals 
that form are called nitre of the firft boiling. This 
‘is produced’ from the combination of the fixed 
alkali of the afhes with the nitrous acid. The 


* Nitre is alfo got from the common foil, or vegetable 
mould, impregnated with putrefaétive fubftances, and expofed 
tothe air, J. A, 


M 6 | alkali 
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alkali difengages the earth of the nitre with an 
earthy bafis, and takes its place. 


ù 


MOTHER-WATER OF NITRE. 


e 


There remains, after the cryftalization of 


the nitre, a thick liquor which refufes to yield” 


any cryftals. This liquor confifts of nitre and 
fea-falt with earthy bafis, and is called mother-: 
water. 


MAGNESIA ALBA, 


On pouring fixed alkali into the mother-water 
of nitre, there falls down a white earthy preci- 
‘pitate, which, wafhed and dried, forms the 
magnefia to which the name of nitrous panacea 
has been given. 


In this operation, the alkali unites with the 
acids ; and after the precipitation, there is found 
in the liquor regenerated nitre and fea-falt, 
which are extracted by evaporation and cry- 
ftalization. 


NITRE 


Roe 


< 
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NITRE OF TWO BOILINGS. 


The afhes through which the lye of the rub- 
bifh is paffed, furnifh a fixéd alkali, which de- 
compofes a part of the fea-falt and of the nitre 
with earthy bafes. 


We have remarked that a large quantity of 
fea-falt is feparated, which precipitates during 
the evaporation of the liquor. There ftill re- 
mains, however, a good deal, which see 
| indiftinguifhably with the nitre. 


‘This nitre of the firft boiling is diffolved in a 
fmall quantity of water. The nitre is more 
- foluble than the fea-falt, diffolves the firft, and 
in the greateft quantity. The undiffolved fea- 
falt is feparated, and the liquor evaporated. It 
yields a nitre purer than the former, fince it is 
freed from the greateft part of its fea-falt: it 
ftill, however, contains fome. This is called: 
nitre of two beilings. 


NITRE 
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NITRE OF THREE BOILINGS, OR REFINED. 


SALTPETRE. 


The procefs above-mentioned is repeated on 
the nitre of the fecond boiling. The faltpetre 
is now procured in a vaftly purer ftate, and 
without any fea-falt, when the operation has ~ 


been well conducted. It is called purified or re- 
fined nitre, or nitre of three boilings. Among the 
nitre cryftalifed in great works there are very 
often met with large beautiful cryftals of nitre, 
in long needles, which the workmen call zitre 
in flicks. 


Nitre of three boilings is fufficiently pure 
for gunpowder, and for the other ufes to which 
it is applied in the arts; but for medical pur- 
pofes it is made to undergo another purification. 


r ir 


ON DH E 
VEGETABLE KINGDOM. 


EGET ABLES are organifed bodies, which 

extract from the earth the juices proper to 

their nature. Vegetable fubftances are much 

more compound than mineral. Their analyfis 

is confequently more difficult: certain principles, 

- of too great tenuity or volatility, efcape us en- 
tirely. | 


The action of menftrua, of fire, and of the 
other means ufed for the analyfis of vegetable 
fubftances, often produce fuch confiderable alter- 
ations in them, as entirely to change their 
nature. 3 


The order we fhall follow in thefe analyfes or 
deccmpofitions, will be firft to examine the fab- 
ftances extracted from vegetables by means which 
do not occafion any alteration in them. 


ON 


LE 


274 VEGETABLE SUBSTANCES. 


ON THE JUICES OF PLANTS, 


In order to extraét the juices of plants, they 
are pounded, while recent, in a marble mortar 
with a wooden peftle, and then put to the prefs. 
By this method a liquor is extracted which con- 
tains the principles of the vegetable, without 
having undergone any change. 


CLARIFICATION OF JUICES, 


Thefe juices, immediately after their fepara- 
tion, are turbid, on account of a part of the 
bruifed plant which they contain, and of the 
refinous matter which is in a ftate of imperfect 
folution. In order to clear them,. the white of. 
one or more eggs is beat up with them, and they 
are juft brought to boil over the fire. During 
this procefs, the white of egg involves and brings 
‘with it to the top in form of a fcum all the mat- 
ter that was not perfeétly diflolved in the juice. 


In this manner the greater part of juices are: 


clarified, which are then called depurated juices. 


ESSENTIAL 
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ESSENTIAL SALTS EXTRACTED FROM THE 
JUICES OF VEGETABLES, 


On evaporating great part of the fuper-abun- 
dant moifture of thefe juices, they yield, after 
a certain time, cryftals of falts which differ in 
their nature according to the different fpecies of 
the vegetables. The greater number of thefe 
juices contain all the mineral falts with a fixed 
alkaline bafis ; as Glauber’s falt, vitriolated tar- 
tar, and nitre; but thefe are not the true effen- 
tial falts of vegetables. | | 


Thofe which more properly bear this name 
are of a different nature. ‘They are fuch as pre- 
ferve fome of the properties of the vegetable, 
and in the compofition of which there enters a 
certain quantity of oil; whereas no oily matter 
enters into the compofition of the mineral falts. ‘ 


EXPRESSED OLLS. 
+ ’ 


The feeds termed oily or emulfive yield by 
contufion and expreffion an unétuous inflam- 
mable juice, called fatty oil. All thefe oils are 
mild and inodorous, thofe excepted which are 
extracted from the feeds of umbelliferous plants, 

which 
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which yields oils of another REA RE to be pose 
of under the article of eflential oils. 


Among the mild oils extracted in this man- 
ner, fome are fluid, as thofe of fweet almonds, 
of nuts, &c, others very thick, and even folid, 
as the oil or butter of cacao, oil of nutmegs, &c. 


COMBINATION OF FATTY OILS WITH 
VITRIOLIC ACID, 


The vitriolic acid unites with fatty oils with 
heat and effervefcence, and a ftrong odour of 
fulphureous acid. The mixture becomes black, 
and of a refinous confiftence, fimilar to turpen- 
tine. 


ANALYSIS OF ARTIFICIAL RESINOUS MATTER. 


- This artificial refin, fubmitted to diftillation, 
yields a fulphureous acid, a little fulphur which 
fublimes at the clofe of the diftillation, and oil, 
according to the proportions that have been 
employed. di 


INFLAMMATION OF FATTY OILS BY THE 
NITROUS ACID. 


The fmoking nitrous acid unites to fatty oils 
. with prodigious activity. On mixing them, fo 
À confiderable 


: 
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confiderable a heat is produced, that many of 
_ them inflame. After the inflammation the coaly 
matter of the oil remains. | 
All the fatty oils do not inflame with the 
nitrous acid fingly. The concurrence of the 
“vitriolic acid is neceflary to feveral. The oils - 
of this kind are oil of olives, oil of ben-nuts, oil 
of pinks, &c. The chemifts who appear to 
have laboured moft on this fubje&t, have given 
nothing fufficiently accurate, either on the theory 
of the inflammation of thefe oils by nitrous acid 
alone, or on the effe@ of the vitriolic acid in 
thofe cafes where its concurrence is neceflary 
for the inflammation. 


It has been aflerted that the effeét of the vi- 
triolic acid is to dephlegmate the nitrous acid, 
and give it more ftrength ; but in order to reafon 

“well upon an operation, we muft begin with 
_ ftudying the nature of the fubftances that concur 
in it. 


The fatty oils all refemble each other in their 
general properties, as unCtuofity, inflammability, 
&c. but they differ in fome particular proper- 
ties which, however, are common to a number 


; of 


s 
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the different facility with which they inflame, 


either with the nitrous acid fingly, or with this 


acid joined with the vitriolic. 


After a great variety of experiments made 
upon oils, I have found that there are feveral 
which poffefs the property of drying in the air, 
or of being converted in time to a thick, truly 
refinous matter. Thofe of this clafs are known 
to the painters by the name of drying oils. All 
thefe readily inflame with the nitrous acid fingly ; 


and thofe of this kind which dry the fooneft,. 


inflame the moft eafily. Linfeed oil may be 
placed at the head; and of all the fatty oils it is 
that which is moft frequently and fuccefsfully 
ufed for the experiment. Effential oils, which, 
it is well known, fooner evaporate and thicken 
in the air, are for this reafon more readily in- 
flamed by the nitrous acid fingly, than any of 
the fatty oils. 


I think myfelf fufficiently authorifed to af- 
fert, that the effet which the vitriolic acid pro- 
duces on thofe fatty oils ‘which cannot be in- 
Hamed without its affiftance, is to change their 


nature — 


. i 
i 


of individual kinds. “It is to thefe different pro- 
perties of fatty oils that we ought to attribute . 


’ 
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nature, and make them refemble refins. It fe- 


parates their mucilaginous principle, and feizes 


the water which is a principle of thefe oils; in 
fine, it reduces them to the ftate of the drying 


oils which inflame with the nitrous acid fingly. 


I have mixed olive oil with the vitriolic acid, 


. and when the effervefcence was over, have 


wafhed in water the refin-like matter, in order 
as much as pofñble to take out the acid. This 
matter,. mixed afterwards with fmoking fpirit of 
nitre, inflamed as eafily as pure linfeed oil. 
Thus, in this experiment, it is certain that the 
nitrous acid is not dephlegmated by the vitriolic. - 
When a mixture of thefe two acids is poured 
upon oil olive to inflame it in the common me- 


thod, the fame thing takes place; that is, the 


oil is converted into a refinous mafs: but this is 
done inftantaneoufly, and the inflammation ufu- 
ally follows very fpeedily. 


With refpeét to the theory that has been gi- 
ven of the inflammation of oils by the nitrous 
acid, it feems-to me defective. It is pretended, 
t. that the fungus formed during the tumefac- 
tion of the oil with the mineral acids is charcoal ; 

: 2. that 
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2. that this coal forms an afh which produces 
nitre with the nitrous acid. 

But it is very certain that the fungus in quef- 
tion, whether produced by the vitriolic acid, 
_the nitrous acid, or both in conjunétion, has 
nothing of the nature of a coal. When fubmit- 
ted to diftillation it yields all the principles that 
oil affords. 


As to the fuppofed production of nitre from 
the combination of the nitrous acid with the 
fixed alkali of this pretended coal, this is alfo 
an error. In order to effe&t this combination, 
a complete combuftion of part of the oil would 
be previoufly neceffary ; which does not happen: 
befides, it is known that oils yield-little or no 
alkali by combuftion. 


I imagine the inflammation of fatty oils with 
the nitrous acid is owing to a portion of nitrous 
fulphur, which is formed by the combination of 
the nitrous acid with phlogifton. This nitrous 
fulphur is very inflammable ; and the heat exci- 
ted by the mixture is more than fufficient to 


inflame it. 


WHITE 
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a | WHITE SOAP, 


Fixed alkali of foda, rendered more cauftic by 
quicklime, and then put to olive oil, forms a 
mixture which in the fpace of fome days ac- 
quires a good deal of confiftence, and is then 
called foap. In order to prepare it, a pound of 
foap lye is mixed with two pounds of olive oil, 
and the mixture triturated with a wooden peftle 
till it has acquired the confiftence of a very thick 

foup. It is then poured into moulds of the 
| form required. In the fpace of fome days it 
acquires a folid confiftence ; it is then taken out 
of the moulds, and expofed to a dry air, which 
completely hardens it. 


[2 


DECOMPOSITION OF SOAP BY ACIDS, 


If an acid be put into foap-watèr, it decom- 
pofes the foap. The acid unites to the alkali, 
and feparates the oil from it, which fwims at 
top. Well waters loaded with felenites produce 
the fame effect by means of the vitriolic acid 
they contain. On this account they will not 
lather with foap. 


BALSAM 
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BALSAM OF SULPHUR, MADE WITH FATTY OILS. 


Fatty oils diflolve fulphur with the affiftance 
of heat. This compound bears the name of 
Ruland’s balfam of fulphur, when oil of nuts has 
been employed. Oils when hot hold more ful- 
phur in folution than when cold; hence thefe 
balfams in cooling depofite a part of their fulphur. 


EMULSIONS, 


The feeds which we have called oily or emul- 
five, ground in’ a marble mortar with water, 
form a liquor as white as milk. ‘This has the 
name of an emulfion. 


In this mixture, the oil is united to the water, 
by favour of the mucilaginous matter contained 
in the oily feeds. It is this oil, prodigioufly 
divided, whieh produces the milky whitenefs of 
emulfions. | 


ON MUCILAGES,. 


The greater part of the oily feeds contain a 
good deal of mucilage which diflolves in water. 
Linfeed is of this number: boiled ‘in water it 

gives 
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gives out a very foft mucilage, which has only 
a flight maukifh tafte, and refembles glue. 
PLASTERS. 


Fatty oils by the affiftance of heat combine 
with certain metallic calxes. When combined 


with calxes of lead, a fpecies of metallic foaps are 


formed, which bear the name of plaffers. 
SPIRITUS RECTOR OF PLANTS. 
When an aromatic plant is diftilled along 
with water in a water-bath, there rifes, witha | 


1 \ L ° 
degree of heat lefs than that of boiling water, a 


very fmall quantity of an extremely odorous 
liquor named /piritus reétor. This liquor con- 
tains almoft ail the odour of the vegetable; is 
not inflammable; and Jofes its fmell in a fhort 


time in the open air, without any lofs of weight. 


ESSENTIAL OILS. 


If an aromatic plant be diftilled’ along with 
water by a naked fire, there rifes, at the boiling 
heat, /piritus rector, and water tharged with an 
oil which either finks to the bottom, or fwims : 
on the furface. This oil is called an efféntial oil. 


The effential oils of foreign aromatics are al- 
moft all heavier than water; but thofe extracted 
N from 
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. from all the vegetables of this country, are 
lighter than water, and fwim on its furfaces 


EXTRACTS OF VEGETABLES, 


The decoétion of the plant which remains in. 
the alembic after the diftillation of its effential 
oil, is loaded with the faline extractive parts of 
the plant. On evaporating this liquor fuffici- 
ently, there remains a honey-like matter, which 
is called an extrad. 


EXHAUSTED PLANTS, 


The plant remaining in the alembic, on be- 
ing repeatedly boiled with frefh water, gives out 
all the foluble matter it contains. There is left 
at laft only the fkeleton or ligneous part of the 
vegetable. 


RECTIFICATION OF ESSENTIAL OILS. 


Effential oils, on long keeping, lofe a great 
part of their odour, and are confiderably thick- 
ened. They fometimes even entirely lofe their 
odour. 


When their odour is not quite gone, they 
are rectified i in a retort, in order to feparate the 
refinous 
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refinous matter that thickens them, which is 
formed. by the diffipation of the more fluid part 
of the oils. 


When their odour is entirely loft, they are 
put into an alembic with frefh plants of the fame 
kind, in order perfectly to renew them. This 
is the beft method of reétifying them in fuch 
a cafe. | 


INFLAMMATION OF ESSENTIAL OILS, 


The nitrous acid mixed with effential oils, 
inflames them with much greater facility than 
it does the fatty oils. 


STARKEY’S SOAP, 
Effential oils do not eafily combine with 
fixed alkali. A compound of this kind,- made 


with oil of turpentine and fixed alkali, bears the 
name of Starkey’s foap. 


Starkey’s foap is a compofition very difficult 
to be made, and requiring a confiderable time. 
Few perfons well underftand what it really is. 


_ My experiments have fhewn me that this foap 
is compofed of the refinous part of the oil of 
N 2 turpentine 
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turpentine and fixed alkali. The more fluid 
and rectified the oil of turpentine is, the lefs of 
this foap is obtained ; and on adding turpentine 
to the mixture, the preparation is confiderably 
accelerated. By repeated trials L have affured 
myfelf, that all the fluid and fpirituous part of 
the eflential oil is diffipated when Starkey’s foap 
‘js made. Thus, it evidently muft be very diff- 
cult to determine the proportion of the oil of 
turpentine to the alkali, fince that depends upon 
the ftate of the oil. When common effence of 
turpentine is employed, eight parts are requi- 
fite to one of alkali. 

To be certain of my theory, I have attempt- 
ed to make this foap with oil of turpentine rec-. 
tified in a water-bath with lime flaked in the air. 
This oil was of extreme tenuity ; and forty, or 
even fifty parts of it to one of alkali were necef- | 
fary to form a very little of Starkey’s foap. On | 
evaporation, this oil left fcarcely any refinous — 
matter, 


The fhorteft method of making Starkey’s foap 
was, Î found, to grind the alkaline falt with | 
the oil of turpentine upon a porphyry. The oil » 
thus prefenting a larger furface, fooner evapo- ! 

| rates, | 


j : 
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rates, and the foap is more fpeedily made. This 
refolves another of the fix problems propofed in 
the Yournal de Medecine. 


NEUTRAL SALT FORMED BY THE ACID OF 
THE OIL OF TURPENTINE, AND FIXED 
ALKALI, 


Starkey’s foap is commonly filled with lit- 
tle cryftals of a falt formed by the combination 
of the acid of the oil of turpentine with the fixed 
alkali. 


This falt is alfo obtained by digefting oil of 
turpentine with alkaline falt. By means of fil- 
tration the Starkey’s foap that forms is feparated | 
from the aqueous faline liquor, which, on eva- 
poration, yields cryftals, generally in little 
needles, but fometimes in very large ones, figu- 
red in parallelopepids, efpecially when the li- 
quor is fuffered to evaporate in the open air, , 


BALSAM OF SULPHUR, MADE WITH ESSENTIAL OILS. 


Effential oils diflolve fulphur as well as 
- fatty oils. Thefe compounds bear the name of 
balfams of fulphur. That in which oil of tur- 

| N 3 pentine 
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pentine is employed is called ferebinthinated bal- 
fan of fulpbur ; that with oil of anifeeds, anifa- 
ted balfam, &c.. Like the fatty oils, the eflen- 
tial diffolve more fulphur by the aid of heat 
than they can retain when cold. They, there- 
fore, in cooling depofite the fuper-abundant — 
fulphur in a cryftaline form. 


ANALYSIS OF WOOD. 


Guaiacum wood is generally taken as an ex- 
ample of this analyfis. This wood is hard, 
compat, refinous, and fo heavy as not to fwim 
on water. It yields a good deal of oil by diftil- 
lation. The fubftances procured by an analyfis 
of gulacum are, 


1. Phlegm, which rifes with a heat a little 
fuperior to that of boiling water. 


2. An acid fpirit, which comes over with a 
higher degree of heat. 


3. A light, fomewhat coloured oi], which 
fwims upon the fpirit. 


4. A black, heavy, thick oil, which finks 
to the bottom of the fpirit. 


s. There remains in the retort a true charcoal. 
6. During 


- 
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6. During the analyfis a confiderable quan- 
tity of air is detached, equal in volume to three 
hundred times the bulk of the guaiacum. 


7. Guaiacum yields alfo a little volatile alkali, 
but combined with the acid fpirit, and con- 
fequently in the ftate of a neutral, which may 
be termed a vegetable ammoniacal falt. The 
volatile alkali is produced by the volatilization 
of part of the fixed alkali, effected by the oily © 
matters of the wood. 


FIXED ALKALINE SALT OF VEGETABLES, 


The fixed alkali ufed in the above recited ex- 
periments is extracted from the afhes of vege- 
tables. 


In order to obtain it, any plant judged fit for 
the purpofe is burned in the open air; the afhes 
are lixiviated with a fufficient quantity of water ; 
and the lye is evaporated to a certain point in 
order to feparate by cryftalization the neutral 
falts mixed with the alkali. For in the afhes of 
the greateft part of vegetables, fome of the mi- 
neral falts, as Glauber’s falt, vitriolated tartar, 
and fea-falt, are contained; but never nitre, on 
account of its combuftibility with phlogiftic 

N 4 matters. 
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mattets. When thefe neutral falts have been 


feparated by cryftalization, nothing remains 
but the alkali. 


Alkaline falt, perfectly purified, is always the 
fame from whatever plant it be obtained; but as 
the feparation of thé neutral falts is very diffi- 
eult.to effet with all the requifite exaétnefs, 
the alkalies extra@ted from different vegetables 
are not ufed indifferently. That got from tar- 
tar is very pure, and does not contain any fa- 
reign faline matters; it is therefore generally 
preferred to other vegetable fixed alkalies. 


FIXED SALT EXTRACTED FROM PLANTS BY 
THE METHOD OF TACHENIUS., 


‘Tachenius, a phyfician, defirous of obtain- 


ing fixed falts from plants for medical purpofes, 


which fhould be milder than thofe procured in 
the common way, thought of a new, method, 
This confifted in reverberating the fmoke and 
flame upon plants during their combuftion, in 
order that the phlogiftic matter might be com- 


bined with the alkali. The falts obtained by | 


this method are brown, but they have the pro- 
perties intended to be given them. They are 


. Joaded 


j 
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loaded with phlogifton, and approach to thés 
ture of the alkaline liquor impregnated with the 
colouring matter of Pruffian blue... 


SALT OF SODA, 


Varec and foda are plants growing on the 
fea-coaft. Thefe, with feveral others of the 
fame fpecies, are burned in great cavities made 
‘in the earth. The heat excited during this ope- 
ration occafions a kind of fufion of the athes 
which are left behind. They cohere in maffes 
of confiderable bulk ; and are afterwards broken 
into lumps, in which ftate we get the foda. 


In order to extract the marine or mineral al-, 
kali which it contains, the foda is reduced to 
powder, and boiled in water. ‘The filtered lye 
yields a fixed alkali which cryftalifes, and the 
_ properties of which we have already examined. 


PO TA SH, | 
. 
Potafh is an alkaline falt proceeding from 
the combuftion of certain woods, and from 
the fluid which exudes from green wood when 
burned to charcoal. Pans are placed round the 
heaps of wood to receive the moifture which the 


N 5 heat 
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heat expels from both ends. This water is eva- 
porated, and the refiduum calcined. It yields a 
very large quantity of alkaline falt, which is 
mixed with wood afhes, and forms pota/h. 


SALT OF POTASH. 


"The falt of potafh is extrafted by diflolving 
it in water, filtering the liquor, and evaporating 
it to drynefs. This is called purified potafh, or 
falt of potafh. : 


The alkaline of potafh is not pure. It is very 
often mixed with fea-falt, vitriolated tartar, 
fometimes Glauber’s falt, and generally contains 
a good deal of marine alkali. 


ANALYSIS OF BALSAMS, TAKING TURPENTINE 
FOR AN EXAMPLE, 


Turpentine, in a degree of heat inferior to 
that of boiling water, yields an effential oil, 
called effence, or oil of turpentine. It is clear and 
colourlefs. Along with this oil, a little colour- 
lefs acid phlegm comes over. 


BOILED 
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BOILED TURPENTINE. 


After this diftillation, there remains at the 
bottom of the veffel the refinous part of the tur- 
pentine, which is called boiled turpentine. 


On urging this refiduum with a degree of heat 
fuperior to that of boiling water, there comes- 
over a red oi}, much lefs fluid than that obtained 
at the beginning of the analyfis. It is accom- 
panied with an aqueous liquor, more acid than 
the former. When the diftillation is only carried 
fo far as to obtain thefe products, what remains 
in the veflel is dry, brittle, and has fcarcely any 
of the turpentine fmell. It is called colophony. 


BALSAM OF TURPENTINE, 


Colophony, urged with a ftill greater fire, 
yields an oily matter, as thick as turpentine, 
called balfam of turpentine. 


COAL OF TURPENTINE. 


There remains in the retort a very fmall 
quantity of coaly matter. 
N 6 PITCH 


~. 


294 VEGETABLE SUBSTANCES. 
PITCH AND TAR. 


. Pitch is a refinous half-burnt fubftance, 
formed by the exudations which proceed from 
both ends of pieces of old fir wood burned in 
the middle. The more liquid part forms what 
is called tar. , 


LAMP-BLACK, 


The refiduums of turpentine, pitch and tar, 
. which can be applied to no other ufe, are burned, 
and the fmoke is received into apartments con- 
ftruéted for the purpofe. It forms a foot in very 
light flakes, which is called /amp-black. 


ANALYSIS OF BENZOIN. 
. FLOWERS OF BENZOIN. 


Benzoin is a pure, very fragrant refin. It 
yields, by fublimation, with a degree of heat a 
little’ fuperior to that of boiling water, a fra- 
grant volatile falt, cryftalifed in little needles, 

called flowers of benzoin. 


\ 


OIL, SPIRIT AND COAL OF BENZOIN, 


The refiduum after the fublimation of flowers 
of benzoin, fubmitted to diftillation with 2 
fomewhat 
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fomewhat ftronger heat, yields a clear, fluid, 
fragrant oil, with very little colour; but which 
continually acquires more and more colour and 
thicknefs. At the fame time a little liquor 
paffes over in white vapours, which is acid, and 
has the name of /pirit or acid of benzoin. A true 
charcoal is left in the retort. 


ON CAMPHOR. 


Camphor is a concrete eflential oil, always 
folid, of a ftrong and penetrating odour. It is 
of a particular nature, and is not fufceptible of 
decompofition by rectification, like oils. Cam- 
phor rifes entire in clofe vefleis, without fuffer- 
ing any decompofition. It is very inflammable, — 
like the effential oils. 


OIL OF CAMPHOR, 


The moft concentrated acids have no fenfible 
action upon camphor. They unite with it, and 
caufe it to take a liquid form. Camphor lique- 


fied by the nitrous acid bears the name of oi/ of 
camphor. 


If oil of camphor be poured into water, the 
nitrous acid which held the camphor in a liquid 


form 
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form unites with the water, and the camphor ts 
colleéted in a white mafs which fwims on the. 
furface. It is found not to have undergone any. 
alteration. 


ON BITUMENS. 


Bitumens are oily concretions, which be- 
long originally to the vegetable kingdom, and 
are found in the bowels of the earth. They are 
under two different ftates: fome are liquid, as 
naphtha, petroleum, &c. others ae as “few’s 
pitch, amber, pit coal, &c. 


ANALYSIS OF PETROLEUM. 


Petroleum, called alfo oleum petræ, in a de- 
gree of heat a little fuperior to that of boiling 
water yiélds a very thin oil, colourlefs and very 
inflammable. This has the name of artificial 
naphtha, or reétified oil of petroleum. 


By a fomewhat ftronger fire a red oil is ob- 
tained, which becomes more and more thick. 
Along with thefe oils an acid liquor comes over 
in white vapours, which is called acid of petro- 
Jeum. ‘There remains in the veflel a true coal. 

| ANALYSIS 
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ANALYSIS OF AMBER, 


Amber furnifhes on an analyfis the following 
matters; 1. phlegm; 2. fpirit ; 3. volatile falt ; 
4. a white oil; 5. a red oil; 6. a thick oil. 
The refiduum is a true coal. 


DETONATION OF NITRE BY AMBER, 


If a mixture of nitre and amber be heated in 

a crucible, a detonation takes place; the oil of 
the amber burns and is diffipated ; the acid of 
the amber unites with the alkali of the nitre, 
and forms a neutral falt which ¢ryftalifes. | 


AMBER VARNISH. 


Clean amber, after being torrefied by a mo- 
derate heat in order to free it from the firft prin- 
ciples which rife at the beginning of diftillation, 
is in a ftate fit for folution in fatty oils. This 
is the foundation of the beautiful varnifh for 
coaches. ; 

ANALYSIS OF WAX. 


Wax is a fubftance of a middle nature be- 
tween oils and refins. On an analyfis it yields 
a {mall 
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a fmall quantity of fluid oil, and then an oil 
which appears as fluid as the firft, but which 
on cooling acquires almoft as much confiftence 
as wax itfelf. With thefe oils a fmall quantity 
of acid liquor comes over, which proceeds from 
the decompofition of the wax. 


By a great number of fucceffive diftillations, 
the oil of wax is rendered’ fluid like the effential 
oils; and it does not grow thick through age, 
as they do. 


a 
BLEACHING OF WAX. | 


Wax, in its ufual ftate, is yellow. This 
colour is difcharged, and it is rendered white, 
by the combined aétion of air and water. This 
action occafions the feparation of a part of its 
acid, which operates like the fulphureous acid, 
and deftroys the colour of the wax. 


In order to facilitate the deftruction of the 
colour, the wax is melted, and poured into 
water round a cylinder of wood, which reduces 
it into very thin ribbons. In this ftate it is ex- 
pofed to the air and dew; and when whitened 
on its furface, it is melted again to give it a 

frefh 
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frefh furface, and again expofed to the air. | 
This procefs is repeated till the wax becomes 
fufficiently white throughout. 


ON GUMS. 


Gums are only thickened mucilages, which 
are precifely of the fame nature as the mucilages 
of which we have fpoken. In their analyfis they 
furnifh the fame fubftances, and in the fame 
proportions. 


Gums are diftinguifhed by the eng ne | 
perties. 


1. They are of a compact texture. 
~ 2, They are infipid and inodorous. 


3. ‘They diflolve in water, without injuring 
its tranfparence, and are then converted into 
mucilages. 


4. They are infoluble in oil, and fpirit of 
wine. 


5. When well dried they he not liquefy on 
the fire, but puff up and burn. 
6. Gums 
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6. Gums, in burning, do not flame till they 
are almoft reduced to a coal. 


All thefe properties fhew that very little oil — 
enters into the compofition of mucilages and 
gums. 


ANALYSIS OF GUMS. 


Gum Arabic is ufually taken as an example 
of this analyfis. It yields a good deal of flightly 
acid phlegm, and fome drops of oil. 


There remains at the bottom of the veffel 
a coaly matter which is rarefied, and occupies 
a good deal of room. 


ON GUMMY RESINS, 


-Gummy refins are mixtures of gum and 
refin prefented to us by nature in this ftate of 
combination, They, confequently, participate 
of the properties of both gums and refins. 


They are lefs friable than pure refins, and 
 lefs hard than gums, They are fapid and odo- 
rous. 


They whiten water in which they are diffufed, 
and form emulfions; which is owing to the 
refinous 
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refinous part which, being in a very divided 
ftate, remains fufpended in the water. 


Gummy refins do not totally diffolve in fpirit 
of wine, The purely refinous part alone dif- 
_folves in this ligueny’ the purely gummy part 
precipitates. 


They rarefy lefs in the fire than gums, and 
burn more readily. 


ANALYSIS OF GUMMY RESINS. 


Gummy refins in their analyfis yield lefs 
- oil than refins, but a good deal more than fimple 
gums ; and the fame is true with refpeét to the 
quantity of acid they give out. 


QN SACCHARINE JUICES, 


The fubftances called faccharine juices, are 
fuch as have a fweet agreeable tafte, approach- 
ing to that of fugar, and which are capable of 
_ producing a fpirituous liquor by fermentation. 
Subifances of this kind are fugar ; manna; ho- 
ney; the juices of feveral vegetables, as pears, 
apples, grapes; the fmall portion of fap in a 

green 
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green ear of corn; the honey-like juice in the 
flower cup of pinks, jeffamine, &c. 


All thefe matters are of the fame nature, and 
give out the fame principles on an analyfis. We 
fhall take honey for an example. 


ANALYSIS OF HONEY, 
DEW OF HONEY. 


Honey, with the heat of boiling water, yields 
a liquor which has all the odour of honey, and 
is called dew of honey. It is without tafte. 


A-€TD 2OiF >. HiO. MEN. 


With a ftronger heat, honey gives out a very 
large quantity of a pretty ftrong acid, which 
has an empyreumatic fmell, on account of a 
fmall portion of burned oil which comes over - 
with it. Honey, like the reft of the faccharine 
juices, yields little oil during its analyfis. The 
acid of honey effervefces and combines to the 
~ point of faturation with alkali, forming a neu- 


tral falt which cryftalifes. 


COAL 
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COAL OF HONEY, | 


After the analyfis of honey, there remains 
at the bottom of the veflel a light fpongy coal. 


ON FERMENTATION, 


Chemifts diftinguifh fermentation into three 
periods; to wit, that of the /pzrituous, of the 
acid or acetous, and of the putrid or alkalefcent 
_ fermentation. We fhall give an idea of thefe 
three ftates of fermentation, in proportion as the 
train of fubjects will lead us to them; and we 
fhall now begin with the fpirituous. 


ON THE SPIRITUOUS FERMENTATION. 


The fpirituous fermentation is an inteftine 
motion, accompanied with heat, which difunites — 
the principles of a fermentible juice ; combines 
them in a different manner, in changing their } 
nature ; and feparates them into two parts, one 
named wine, the other dregs or /ees. 


All faccharine and farinaceous fubftances - 
are fufceptible of the fpirituous fermentation, 
and capable of forming wine. The bufinefs of 

fermen- | 
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fermentation is too extenfive to allow us in this 
place to enter into a larger detail on the fubject : 
we fhall proceed to examine the wine which 1s 
its product. 


‘DISTILLATION ON WINE---BRANDY, 


Wine diftilled by a lefs heat than that of boil- 
ing water, yields a fpirituous and very inflam- 
mable liquor, which is the fubftance called 
brandy. 


EXTRACT OF WINE, 


. What remains at the bottom of the veffel is 
an acid liquor, loaded with extractive princi- 
ples ; which, when evaporate to the confiftence 
of a conferve, forms what is called extraé of 
wine. We fhall examine it hereafter. 


SPIRIT OF WINE. 


On diftilling brandy with a water-bath it is 
freed from a great part of its phlegm and grofs 
oil, and becomes /pirit of wine. On re-diftilling 
this fpirit feveral times, the reétified /pirit of wine 
is procured, 

WATER 
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La 


WATER OF RABEL. 


Retified fpirit of wine digefted with vitriolic 
acid forms a combination called water of Rabel. 


The proportions are one part of concentrated 
acid to three of fpirit of wine. 


VITRIOLIC A: THER. 


A mixture of ‘equal parts of rectified fpirit 
of wine and concentrated vitriolic acid, fubmit- 
ted to diftillation, yields a fpirituous very in- 
flammable liquor, named ether. The detail of 
this procefs may be feen in my diflertation on 
gether. 


VOLATILE SULPHUREOUS VITRIOLIC ACID OBTAIN- 
ED BY THE DISTILLATION OF VITRIOLIC AETHER. 


When the ther ceafes to come over, there 
rifes an aqueous acid liquor, of an active pene- 
-trating and fuffocating odour. This is fulphu- 
reous acid, which is formed by a portion of the 
vitriolic acid volatilifed by the oily and phlogif- 
tic fubflance of the fpirit of wine. 


OIL 
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OIL @F WINE. 


With this fulphureous acid there paffes over 
a certain quantity of oil which fwims on the 
furface of the acid liquor, This oil is that 
which was one of the conftituent principles of — 
the fpirit of wine. Chemifts have named it 
fweet oil of vitriol, but improperly. It is the 
effential oil of the fpirit of wine. 


RESIDUUM OF ATHER. 


After the diftillation of thefe products, there 
remains in the retort a black vitriolic acid, with | 
a ftrong fmell of burning fulphur. This, by 
rectification, may be purified from all the 
foreign matters it contains, and made to. re- 
appear with all the properties it had before being 
ufed in this procefs. 


RECTIFICATION OF ÆTHER. 


_ The ether, obtained by the procefs above 
defcribed, is mixed with a certain portion of 
fpirit of wine, which rofe in the beginning of 
the operation, and had not time to be converted 
intoæther. Thisis feparated by a fecond diftil- 


lation, which is termed regfification. 
THE 
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The æther, as more volatile, rifes firft, and 
the fpirit of wine remains at the bottom of the 
veffel, 


EXAMINATION OF ‘THE PROPERTIES OF 
RECTIFIED VITRIOLIC ASTHER 


Æther has a ftrong, penetrating, tolerably 
agreeable fmell, It heats a little on mixture 
with water, but much lefs than fpirit of wine. 


It is vaftly more inflammable than fpirit of 
wine; it gives a lively brilliant flame, and yields 
a little foot, which fpirit of wine does not. : 


It. diffolves all effential and fatty oils in all 
proportions ; which is not the cafe with fpirit 
of wine. 


_It inftantly feizes upon gold diffolved in aqua 
regia, as eflential oils do; a property not pof- 
fefled by fpirit of wine. ~ 4 


All thefe properties of ether prove that it 
approaches to the nature of eflential oils, by fo 
much as it recedes from that of fpirit of wine. 
| | O ‘It 


ra 


\ 
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It holds, in fome méafure, the middle rank 
between thefe fubftances. 


One of the curious properties of ether, which - 
proceeds from its great evdporability, is that of 
producing a cold fufficient to fink the liquor of 
Reaumur’s thermometer 25 degrees* below 
its ufual temperature; and 41 or 42 degrees 
when the experiment is tried ia vacua. 


DULCIFIED SPIRIT OF NITRE, 


A mixture of two parts of fpirit of wine and 
one of common fpirit of nitre, digefted in the 
cold during fome days, forms a liquor in which 
the properties of the nitrous acid are very much 
deadened. This is the dulcified fhirit of nitre. 


NITROUS ÆTHER. 
A miixtute of fix ounces of fpirit of wine, 
and four ounces of fmoking fpirit of nitre, 
digefted in a glafs veflel furrounded with ice, 


forms, at the end of fome days; a liquor which 
feparates from the mixture, and fwims above 


# A degree of Reaurnur’s thermometer is fomewhat more 


than two of Fahrenheit’s, J. A. 
the 
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the acid part. This is called mztrous ether. 
My differtation on æther may be confulted for 
the precautions neceflary in this procefs. 


The action of nitrous acid on fpirit of wine 
is fo ftrong, that it is neceflary to reprefs it by 
cooling the mixture with ice, without which 
confiderable explofions would happen. For this 
reafon the operation cannot be performed by dif- 
tillation, as is done with refpect to vitriolic 

gether. 


RESIDUUM OF NITROUS ATHER. 


The liquor above which the nitrous æther 
fwims, is very acid. It contains a {mall portion 
of æther in folution. 


EXAMINATION OF THE PROPERTIES 
OF NITROUS ÆTHER, 


This ether is. of a light lemon colour, 
which is owing to a part of the oil of the fpirit 
of wine, that has been a little burned by the 
hitrous acid. 


Ie has an acid tafte, owing to a partion of 
nitrous acid which it contains. | 
O 2 It 
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It mixes with water in certain proportions, 


like vitriolic æther: fome drops of oil fwim on 


the furface, which is called /weet, oil of nitre. 


On evaporating, it produces almoft as much 
cold as vitriolic æther. 


It burns. with a foot, and leaves behind it 
a coaiv matter. Its flame is yellowith. 


$ 


D'UL:CFFPED SPIRIT OF SALE 


Spirit of wine and marine acid digefted to- 


gether form dulcified fpirit of falt. 


The marine acid does not combine with fpi- 
rit of wine fo readily as the other mineral acids ; 
which proceeds from the little difpofition we 
have obferved it to have for uniting with the phlo- 
gifton. Neverthelefs, when this acid has been 
freed from certain principles, by the affiftance 
of fome metallic fubftances, it combines with 
fpirit of wine nearly as well as the vitriolic acid ; 
and, in this ftate, prefents fimilar phenomena. 


NASR TON Bs: 7 “To Be. 


_ Equal. parts of fpirit of wine and the fmoking 


‘liquor of Libavius are mixed together, and the 
. mixture 
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mixture diftilléd, : Anætherial liquor is procu- 
red, fimilar to vitriolic æther, and with, all its | 


properties. ‘This procefs was difcovered fome 
years #80 y ge agit de Courtanveaux. 


Ty À 


1 


LRITE Pile + DJs 
23 124 


“TINCTURE OF SALT. OF TARTAR, 


“Spirit of, wine, | * digefled | on | very dry falt of 
tartar, acquires in, à few days an amber tinge. 
This. colour AS produced by the action of the 
alkali upon the oily principles of the fpirit of 
wine, The alkali in fome meafure burns the © 
oil of the fpirit of wine, in part combines with 
it, and forms with it a fort of reddifh foap, 
_ which diffolves inthe fpirit of wine, and tinges it. 

5 | | | 
‘LILIUM OF PARACELSUS, OR TINCTURE 
| | _ OF METALS, 

A mixture of copper and antimony, another 
of regulus of antimony and tin, and regulus of 
antimony, nitre,and tartar, are melted together 
in a crucible, and then poured into a mortar, 
They are introduced as hot as poffible into a 
matrafs, and fpirit of wine is poured upon: them. 


The mixture is digefted till the fpirit has acquis 
© 3 r 
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red a red colour. This is the li/ium or tindture 
of metals 

Part of the metallic fubftances calcines du- 
ring their fufion, by means of the nitre: the 
tartar and nitre alkalife together : the fmall por- 
tion of metallic calx augments the caufticity of 
the alkali, which thereby becomes more able 
to act upon the oily principles of the fpirit of 
wine. It is for this reafon that this tincture is 
_a little more coloured than the tincture of falt 
of tartar. 


ON VEGETABLE SPIRITUOUS TINCTURE. 


Spirit of wine diffolves the refin contained 
in vegetables, and forms fo many mixtures 
which bear the name of tinétures. We fhall 
take for example tincture of jalap, becaufe this 
root furnifhes a good deal of refin. 


TINCTURE OF JALAP, 


Jalap in grofs powder is put into a matrafs, 
and fpirit of wine poured upon it. The mix- 
ture is digefted till the fpirit has acquired a red- 
difh tinge. The liquor is then filtered, and is 


the tincture of jalap. 
RESIN 
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RESIN OF JALAP, 


On pouring tin&ure of jalap into water, a 
white milky mixture is inftantly formed. The 
fpirit of wine unites with the water and quits 
the refin, which, being in an extremely divi- 
ded ftate, makes the water white; but by de- 
grees the refin precipitates, and the water clears. 
The refin when collected has a liquid confiftence 
like turpentine. It is dried by a gentle heat. 


GUMMY EXTRACT OF JALAP, 


- The jalap, from which all the refin that fpi- 
rit of wine would diffolve has been feparated, 
yields by decoction in water an extractive mat- 
ter which has a good deal of the nature of 
gums. 


EXHAUSTED JALAP. 

There remains at laft, after all thefe opera- 
tions, the exhaufted jalap, which will give out 
nothing more either to water or fpirit of 
Wine. 


SOAP DISSOLVED IN SPIRIT OF WINE. 


Spirit of wine, as we have already obferved, 
does not well diffolve fatty oils, and has fcarcely 


O 4 any 
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any action upon alkalies; but when thefe fub- 
{tances are combined in form of a foap, fpirit 
of wine diffolves them with fufficient gees 
‘and in oe quantity. 


°° 


SPIRIT VARNISH. 

Spirit of wine, loaded with refinous matters, 
forms. varni/b. . When thefe folutions are ap- 
plied on a body, the fpirit evaporates, and leaves 
the refinous fubftances under the form of a 
fhining coating, like ice.. But thefe varnifhes 
dry confiderably in ‘the air, and fplit or crack ; 
an inconvenience to which oil varnifhes, that ts, 
folutions of refins in fatty oils, are not fubject. 


ON SPIRITUOUS OR AROMATIC WATERS, 


-We -have remarked that fpirit of wine per- 
-feétly diffolves effential oils. If aromatic plants, 
therefore, are fubmitted to diftillation in a wa- 
ter-bath with fpirit of wine, this liquor comes 
over, and carries with it the eflential oils of the 
vegetables, and holds them in folution. ‘This 
is the method in which all fimple fpirituous aro- 
matic liquors are made; as fpirit of. lavender, 

of 


VEGETABLE SUBSTANCES. 315 


of thyme, of citron, &c. By the fame method, 


alfo, compound fpirituous aromatic liquors, in 


which feveral vegetable fubftances enter, are 


* 


made. 


MIXTURE OF SPIRITUOUS WATERS WITH, 


1% 


WATER, 


When thefe fpirituous aromatic liquors are 


mixed with ‘water, the fpirit of wine unites 


with the water, and the oil feparates ;: which, 
being in an extremely divided flate, renders the 
waters milky. 3 : 


GUM DISSOLVED IN WATER, AND PRECIPI- 
TATED BY SPIRIT OF WINE. 


When fpirit of wine is added to a folution of 


gum arabic in water, it feizes on the water, 


and throws down the gum under the form of a 
white powder, becaufe, as we have feen, gum 
will not diffolve in fpirit of wine. 


EFFECTS OF SPIRIT OF WINE ON SALTS. 


Spirit of wine diflolves neutral falts with 
dificulty ; on the contrary, it facilitate es their 
cryftalization. If, to a folution of nitre, {pi- 


O 5 +e 
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rit of wine be fiddled: it feizes the watér, and 
cryftalifés the falt in an inftant. 


SEDATIVE SALT DISSOLVED IN SPIRIT OF 
WINE. 


Sedative falt diffolves in fmall quantity in 
fpirit of wine, but only through favour of 
the water the fpirit contains. 


If this folution be fet on fire, the flame appears 
of a greenifh yellow, which colour is owing to 
the combination of the fedative falt with the 


'. phlogifton of the fpirit of wine. 


ON TARTAR. 


Tartar is the effential falt of wine. It is 
found adhering to the fides of cafks. There js 
a red and a white fort. 


CREAM OF TARTAR. 


Tartar is purified at Montpellier. For this 
purpofe, it is boiled in water with argillaceous 
earths, on which tartar has no effet. Thefe 
earths are employed to free the tartar from its 


fuperabundant oil, The liquor filtered and fet 
to 
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to cryftalife, yields cryftals which are called 
cryffals of tartar, purified tartar, or cream of 
tartar. 


ANALYSIS OF TARTAR. 


‘Tartar, or cryftals of tartar, fubmitted 
to diftillation, yield the following fubftances : 
1. an acid fpirit; 2. an empyreumatic oil ; 
3. a coaly alkaline falt. . 


Tartar is almoft the only fubftance which 
furnifhes a pretty large quantity of fixed alkali 
by combuftion in clofe veflels. Stahl attributes 
this effect to the great quantity of air which is 
detached from tartar during its analyfis. Ac- 
cording to the experiments of Hales in his Vege- 
table Statics, this amounts to a third- of the 
weight of the tartar. | 


CRUDE OR WHITE FLUX. 


One part of nitre and two of tartar form what 
is called the crude or white flux. ‘This mixture 
is ufed for the fufion and reduétion of ores and 
metallic calxes. 


O 6 BLACK 
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BLACK FLUX, 


The crude flux above-mentioned detonates — 
brifkly by means of kindled charcoal, and the 
nitre and. tartar mutually alkalife each other. . 
df this inflammation be effected in a mortar 
fightly covered, part of the fmoke that rifes 
from the tartar combines with the alkali which 
is the produ@ of the inflammation, and renders 
it black and phlogiftic. "This forms a very good 
reductive of metals. agit 


NITRE FIXED BY TARTAR. 


À mixture of equal parts of nitre and tartar 
detonates more brifkly than the preceding mix- 
ture. As a greater quantity of nitre enters into 
this latter, there is enough entirely to deftroy 
the coaly matter which the tartar might form, — 
This nitre fixed by tartar is a white, pretty pure 
alkaline falt. 


SOLUBLE TARTAR, OR VEGETABLE SALT, 


Cream of tartar unites with fixed alkali with 
effervefcence, to the point of faturation. From 
this combination there refults a neutral falt which 

cry {talifes 
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cryftalifes difficultly, when the liquor is made 
perfectly neutral; but eafily, when there is a 
fuperabundance of alkali. 


SOLUBLE TARTAR MADE WITH ABSORBENT 
EARTHS. | 


Cream of tartar unites with abforbent earths 
with effervefcence. This combination furnifhes 
cryftals fimilar to the preceding, but which 
differ in their bafis. 

L 


SALT OF SEIGNETTE. 


Cream of tartar combines with effervefcence to 
the point of faturation with the marine alkali. - 
From this combination refults a falt which forms 
larger cryftals than the preceding. This is the 
Jal polychreft of Rochelle, or falt of Seignette. 


PRUSSIAN BLUE, MADE WITH THE MOTHER- 


WATER OF SALT OF SEIGNETTE, 


If vitriolic acid be poured into the mother- 
_ water of falt of Seignette, a Pruffian blue is in- 
ftantly produced. The reafon of this is, that 
the marine alkali always holds a little iron in 
folution, through favour of its phlogifton. 
TINCTURE 
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# 


TINCTURE OF MARS. 


Tartar unites with iron with effervefcence. 
This combination forms a deliquefcent neutral 
falt, which does not cryftalife. It is kept in 
a liquid form, with a little fpirit of wine added, 
to prevent it from growing mouldy. This is 
the tincture of Mars. 


BALLS OF MARS. 


Two parts of tartar and one of iron filings, 
moiftened with a little water, combine, and 
form a refin-like extractive mafs, with which 
balls are made, called balls of Mars, or balls of 
Nancy. 


EMETIC TARTAR. 


Cream of tartar combines with glafs of an- 
timony to the point of faturation. This forms 
tartar emetic, flibiated tartar, or fal Mochlitis. 


In this procefs, the tartar only combines with | 
the reguline part of the antimony which is de- 
prived of a fufficient quantity of phlogifton. On 


this account, it cannot form a combination with 
regulus 
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regulus of antimony itfelf, becaufe it poflefles 
all its phlogifton. | 


ON THE ACID FERMENTATION. 


The acid fermentation is the fecond degree 
of the fpirituous fermentation : it tends to com- 
bine in a different manner the principles which 
_are formed and feparated in the firft ferménta- | 
tion. 


We fhall define the acid fermentation, an - 
inteftine motion, which continues, or which is 
artificially renewed, among the particles of a 
liquor that has undergone the vinous fermenta- 
tion, and the effect of which is to convert the 
wine into an acid liquor named vinegar, by com- 
bining the fpirituous part of the wine with the 
other principles, more intimately than before, 


Spirit of wine is a principle effential to vine- 
gar: it remains in it combined with the other 
principles fo intimately that it cannot be fepa- 
rated by diftillation. Neverthelefs, it manifefts 
itfelf in the operations that we are prefently 
to mention. 


All 


4 
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All liquors that have undergone. the fpiritu- 
ous fermentation, are capable of being converted 
into vinegar by paffing through the fecond degree 
of fermentation. Such are beer, cyder, wine, 
made wines, &c. 


DISTILLED VINEGAR. 


Vinegar fubmitted to diftillation, yields a clear 
acid liquor, which has all the properties of the 
vinegar before diftillation, except that it is with- 
out colour, which it lofes from being deprived of 
its extractive parts. | 


When vinegar is newly made, the firft por- 
tion of liquor that diftills is inflammable, con- 
taining a good deal of fpirit of wine; but when 
it is old, this portion of fpirit is fo combined 
with the other principles of the vinegar, that it 
is no longer perceptible in diftillation. All the 
liquors which have undergone the fpirituous and 
acid fermentation are alone capable of giving out 
an acid liquor by diftillation with the heat of 
boiling water. On the contrary, all the vege- 
table acid juices, fuch as that of lemons, or bar- 
berries, verjuice, &c.*only yield an abfolutely 
infipid water: their acid is not attenuated by a 

eh fpirituous 
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fpirituous principle, and is incapable of rifing in 
diftillation with the heat of boiling water. 


EXTRACT OF VINEGAR, 


After ‘the diftillation of vinegar, there re- 
mains at the bottom of the veffel a fubftance of 
the confiftence of honey. “This is called extrad 
ge MEE Pr Epes 


VINEGAR CONCENTRATED BY FROST. 


When vinegar is expofed to froft, its aqueous 
part freezes. If the ice thus formed be feparated, 
what remains of ‘the vinegar is much ftronger, 
becaufe the truly acid part does not freeze, at 
leaft without a very confiderable degree of cold, 
feldom met with in our climate. 


. TERRA ‘FOLIAT A TARTAR scr oft . 


Diftilled vinegar unites with fixed alkali 
with effervefcence to the. point of faturation, 
and forms a neutral falt, which is very fapid, 
and deliquefcent. During the combination a 
light: acid is difengaged, which is as brifk and 
penetrating as the falphureous vitriolic acid. 

co M- 


# 
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COMBINATION OF VINEGAR WITH CRY- 
STALS OF SODA, 


Diftilled vinegar and cryftals of foda form 
a combination fimilar to the preceeding, but which 
has lefs fharpnefs in its tafte, and cryftalifes in 
needles like Glauber’s falt. It has the name of 
cryflalifed terra foliata, This falt does not at- 
tract the moifture of the air like the former, 
neither does it fall into efflorefcence, at leaft not 
without much difficulty. 


COMBINATION OF VINEGAR WITH ABSOR- 
BENT EARTHS. 


Vinegar diffolves abforbent earths with effer- 
vefcence to the point of faturation, and forms 
with them falts which cryftalife, and do not 
attract moifture from the air. Thefe falts bear 
the name of the earth employed ; as /alt of chalk, 


when chalk is employed ; Salt of crab’s-eyes, falt 
of coral, &c. 


MAGISTERY OF CRAB’S-EYES. 


Fixed alkali decompofes all the vegetable 
falts with an earthy bafis above-mentioned, 
uniting 
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uniting with the acid of the vinegar, and pre- 
cipitating the earth. : Thefe precipitates are 
called magifferies: that proceeding from the de- 
compofition of falt of crab’s-eyes is the magi/fe- 
ry of crab’s-eyes ; and fo of the reft. The preci- 
pitates are wafhed in feveral waters and dried. 
The filtered liquor on evaporation yields terra | 
faliata, | \ 


VERDEGRIS OR VERDET, 


Vinegar combines alfo with different me- 
tallic fubftances. 


 Verdegris is the ruft of copper, the forma- 
tion of which is facilitated by means of wine 
and grape ftalks. Copper plates are alternately 
ftratified with the hufks and ftalks of grapes 
moiftened with wine: when the copper is fuffi- 
ciently rufted, the verdegris is collected, and 
formed into mafles, which are ufually wrapt in 
fhcep-fkin bags. 


CRYSTALS OF VERDEGRIS, 


Verdegris, as we have juft obferved, is ruft- 
ed copper. Part of it is in a faline ftate, but 


the greater part is purely a metallic calx, 
if 


? 
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- If verdegris be, digefted with diftilled vinegars 
the vinegar becomes loaded with it to the point 
of faturation, This forms’ a green folution, 
which,: by cryftalization, yields very. beautiful 
blue cryftals, called cry/tals of Venus; and, by 
the painters, dffilled verdegris. ~Thefe have an 
acid metallic tafte. They do not attract moi- 
fture from the air, but rather grow drier in 
it. 
RADICAL VINEGAR. 

All the vegetable falts compefed -of vinegar 
and abforbent earths, fixed alkalies, or metallic 
matters,’ dre capable of decompofition by the 
ation of fire. ‘Fhe acid procured ‘from: them 
is very concentrated. It has an extremely pene- 
trating odour of vinegar, and is inflammable. 
This ‘acid is called’ radical vinegars and when 
got from the a ga of nee Le eS 


ger remains in es retort (in. de laft calé) 
a calx of copper, which may be reduced by 
melting in a crucible with a little alkali and 
pitas iG matter. 


Mot cheniifts have {aid wide rédical vinegar 
wore an-inflammable: fubftance, and’ is itfelf 


partly 
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partly inflammable: but the Count de Laura- 
gais has fhewn, 1. that radical vinegar is totally 
a 2. that in order to inflame it 
either totally or impartially it muft be kept in a 
boiling heat. It is in this that his difcovery 
principally confifts, which bist, beige unjuftly 
contefted with him. 


The inflammable part of the acid obtained 
from the cryftals of Venus, is the portion of 
fpirit of wine that was combined in the vinegar, _ 
and which is difengaged from the other princi- 
ples by a kind of decompofition which the vine- 
gar undergoes during thefe operations. | 

On reétifying thefe acids, they all yield, at 
the beginning of the diftillation, an ætherial 
liquor fimilar to that we are going to mention. 


ACETOUS A THER. 


A mixture of equal parts of fpirit of Venus 
and fpirit of wine, yields, on diftillation, an 
ætherial liquor, very fimilar to vitriolic æther, 
which is called acetous ether, We are indebt- 

ed 
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ed to the Count de Lauragais for this dif- — 
covery. 


WHITE LEAD. 


Lead, expofed to the fteams of vinegar, has 
its furface converted into a kind of white ruft. 
This is collected in the form of flakes of a line 
or a line and a half in thicknefs, which are hard 
and very compact. They have the name of 
white lead or flake white. 


White lead may be refembled to verdegris 
with refpect to the ftate in which it is procured ; 
part being in a faline ftate, and a greater part in 
that of a white calx. | 


CERUSS. 


White lead is triturated with a third or 
thereabouts of white chalk, and a fufficient 
quantity of water. The mixture is put into 
funnels in order to be formed into little conical 
loaves. ‘Thefe are the ceru/s.* — 


# We generally confider ewhite lead and cerufs as the fame, 
‘end reckon the mixture of chalk an adulteration, J. A. 


VINEGAR 
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VINEGAR OF SATURN. 


Diftilled vinegar diflolves white lead readily 
to the point of faturation. This combination 
has a fweet faccharine tafte. It is called vinegar 
of Saturn. 


SALT OF SATURN. 


Vinegar of Saturn, fet to evaporate, yields 
a falt cryftalifed in little needles, which is call- 
ed falt, or fugar, of Saturn. Its name of fugar 
is given on account of its faccharine tafte. 


DECOMPOSITION OF GLAUBER’S SALT BY 
SALT OF SATURN. 


If Glauber’s falt and falt of Saturn are ground 
together on a porphyry, the mixture is reduced 
to a pafte, and two decompofitions and two new 
combinations are formed. The vitriolic acid 
unites with the lead, forming a vitriol of lead; 
the vinegar unites with the marine alkali, and 
forms the cryftalifed terra foliata of which we 
have fpoken above. 


SPIRIT OF SATURN. 


Salt Of Saturn fubmitted to diftillation yields 
an 
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an acid fimilar to that procured from the cry- 
ftals of Venus, and like it inflammable. 


“There remains at the bottom of the veflel : 
a calx of lead, which may be reduced by the 
sition of phlogifton. 


SOLUTION OF MERCURY IN DISTILLED 
VINEGAR, 


f 


Diftilled vinegar has no action upon mer- 
cury while in an aggregate form; but if mercury. 
precipitated from the nitrous acid by fixed alkali 
be taken, the vinegar diffolves it thus divided, 
and thy form together a neutral falt, which 
, eryftalifes very readily. Thefe cryftals are 
very brilliant, filvery, and in thin flakes like 
fedative falt; but they unite in drying, and form 
thin extremely light little plates. This falt has 
of late years been employed for the cure of 
venereal complaints. 


ON RUTREFACTION,. 


Putrefaction may, I conceive, be confidered 
as a fpontaneous analyfis, without heat; or 
a fubfidence and laceration of the particles of 
bodies, by the weight of their mafs, and by the 

dilatation 
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dilatation of the Auids they contain, but aided: 
by the’ external heat of the atmofphere. "This 
fpontaneous analyfis difengages the aqueous, oily 


and faline principles of which the bodies con- 
fifted. 


The faline fubftance which purified bodies. 
furnifh, is always the volatile alkali, whether 
they are of the animal or vegetable kingdom : 
hence has arifen the name of alkalefcent fermenta- 
#10 


In order to render plants putrid, any quantity 
of them is put into a veflel, and crufhed, with 
the addition of a little water if the plants are dry. 
After a time they heat confiderably ; but this 
heat is only occafioned by the two firft degrees 
of fermentation which precede putrefaétion : 
when they are really in a putrid flate, they pro- 
duce neither heat nor tumefaétion, They are 
left till they are thoroughly putrefied, and Papa 
the fmell of fecal matters. 


ANALYSIS OF PUTREFIED PLANTS. 


Putrefied plants give out, with the heat of 
boiling water, a fetid liquor, which contains 
P a little 


x 


Pa. 
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a little volatile alkali, and turns fyrup of violets 


Y 


green. 


With a'ftronger degree of heat they yield an 
empyreumatic oil, a concrete volatile alkali, 
and water loaded with volatile alkali. At the 
bottom of the veflel there remains a true coal, 
containing fixed alkali, which may be extract- 
ed by lixiviation, without any other com- 
buftion. 


EXAMINATION OF THE PROPERTIES OF 
VOLATILE ALKALI. | 


Volatile alkali is met with both in a dry 
and in a liquid form. 


Thefe alkalies have an urinous, ftrong, and 


penetrating odour, 


They are very volatile, and are diffipated in 
the air with extreme facility. As they rife en- 
tire in the heat of the boiling water, they are 


rectified by fublimation. 


They turn fyrup of violets green. 


VITRIOLIC AMMONIACAL SALT. 


The volatile alkali unites with the vitriolic 


acid to the point of faturation, with heat and 
effer~ 
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effervefcence. This combination furnifhes a 
falt in needled cryftals, named vitriolic ammo- 
niac, or fecret falt of Glauber. 


NITROUS AMMONIACAL SALT. - 


The volatile alkali and nitrous acid unite 
with the fame phenomena, and yield a neutral 
falt which cryftalifes in needles. 


This falt detonates and inflames like common 
nitre; with this difference, however, that as a 
good deal of phlogifton enters into its compo- 
fition, it inflames fingly, without requiring the 
aid of foreign phlogifton. It is fufficient to . 
put it into a crucible previoufly made red hot. 


SAL AMMONIAC. 


The marine acid combined with the volatile 
alkali yields common fal ammoniac. It is in cry- 
ftals refembling the feather of a quill. 


DECOMPOSITION OF SAL AMMONIAC BY THE 
y VITRIOLIC ACID, 


The vitriolic acid decompofes fal ammoniac 
by difengaging the marine acid, and uniting 
P 2 with 
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with the volatile alkali, with which it forms 
vitriolic ammoniac. 


AQUA REGIA MADE WITH NITROUS ACID 
AND SAL AMMONIAC, 


The nitrous acid unites with fal ammoniac 
with confiderable heat and effervefcence, on ac= 
count of the phlogifton contained in the fal am- 
moniac: this forms an aqua regia which dif. 
folves gold very well. Some chemifts have im- 
prudently advifed diftilling this mixture to dry- 
nefs, in order to form a more intimate combi- 
nation of the nitrous acid with the fal ammo- 
niac; but they feem to be ignorant that the 
nitrous acid in this mixture combines with the 


volatile alkali, and that thence refults a nitrous 


ammoniac which detonates in the retort, and 
produces an explofion, whenever it is fufficiently 
heated. 


. 


DECOMPOSITION OF AMMONIACAL SALTS 
_BY FIXED ALKALI. 


Fixed alkali decompofes all ammoniacal falts, 
by uniting with their acid, and difengaging 
| their 
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their volatile alkali,. which is obtained in its 
proper form. 


There remains in the retort after the decom- 
pofition of vitriolic ammoniac, a vitriolated 
tartar; after that of nitrous ammoniac, com- 
mon nitre. In the decompofition of the latter 
a good deal of caution is requifite, on account 
of the facility with which it inflames in clofe 
veffels. : 


After the decompofition of common ammo- 
niac, there remains a regenerated fea-falt, or 
febrifuge falt of Silvius, which fome improperly 
called fixed falt, and fixed fal ammoniac. 


DECOMPOSITION OF AMMONIACAL SALTS BY 
ABSORBENT EARTHS. 


Abforbent earths decompofe all the ammo- 
niacal falts, uniting with their acid, and difen- 
gaging the volatile alkali, which is generally 
in a concrete form. The refiduums are neutral 
falts with an earthy bafis; viz. felenites, after 
the decompofition of vitriolic ammoniac ; nitre 
with an earthy bafis, after that of nitrous ammo- 

Hiya niac ; 
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niac; and fea-falt with an earthy bafis, after 
that of common ammoniac. 


DECOMPOSITION OF AMMONIACAL SALTS 
BY QUICKLIME. 


Quicklime, as well as abforbent earths, de. 
compofes ammoniacal falts; but with different 
phenomena. ‘The volatile alkali obtained by 
its means is always under a fluid form. . The 
eaufe of this is, that the lime feizes a certain 
quantity of the oil which is one of the fub- 
ftances effential to the concrete form of the 
volatile alkali, ; 

This is what Mr, Duhamel of the Academy 
of Sciences has demonftrated in a fatisfactory 
manner, as may be feen in the Memoirs of the 
Academy for the year 1735. This writer fhews, 
that when the lime is impregnated with phlogif- 
tic matters, it decompofes fal ammoniac in the 
fame manner as pure abforbent earths, that is, 
the volatile alkali is obtained under a concrete 
form. ‘ 


Some perfons, who probably were not ac- 
quainted with Mr. Duhamel’s Memoirs, have 
propofed 


« 
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propofed a problem * on this fubject, in which 
they affert ‘‘ that by means of quicklime the 
“ volatile alkali of fal ammoniac may be ob- 
& tained either in a concrete or fluid form ac- 
ce cording to the will of the artift.” But we 
may prefume that thefe perfons did not know 
the alterations that pure quicklime . occafions 
in the volatile alkali; otherwife they would not 
have faid that neither preparation nor the addi- 
tion of foreign matters was neceflary to the 
lime. 


I have repeated all thofe of Mr. Duhamel’s. 
experiments which fupport his theory, and 
which relate to the objet in queftion; and I 
am fully convinced that the author of the pro- 
blem is evidently miftaken. The following ex- 
_ periment appears decifive to the point. 


I powdered three ounces of quicklime, and 
mixed it with an equal weight of dried oxes 
blood. I calcined the mixture till it ceafed to 
flame. I powdered it again, and added the 
fame quantity of dried blood. I calcined this 
matter in a covered crucible, and kept it in a 


| # Journal de Medicine for OGober 1762, p. 366. 
Pg white 
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white heat for more than an hour. I then took 
‘out the matter, which was very black. The 
hime had loft all the properties of quicklime, 
. no longer producing heat with water, as it does 
when pure. 


I made ufe of this lime to decompofe ‘fal 
ammoniac, and obtained only a concrete vola- 
tile alkali, with very little liquor.  T lixiviated 
With ‘water the matter remaining’ in the ‘retort ; 
it yielded marine falt with a fixed alkaline bafis; 
and a very little marine falt with an earthy 
bafis. , - 


The lime in this calcimation confequently 
changed its nature. The added phlogiftic mat- 
ter converted a great ‘portion of the calcareous 
earth into quicklime; whence it follows, 
I. that in order to obtain concrete volatile alkali 
from fal ammoniac decompofed by lime, the 
lime muft be overcharged with phlogiftic matter : 
2. that fixed alkali is compofed, as I have for- 
merly obferved, of earth, phlogifton, and 
water. * 

OIL 


* According to Dr. Black’s theory, confirmed by the moft 
accurate experiments, it appears that the fole caufe of the differ- 
ù ent 
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OIL OF LIME, 


The refiduum after the decompofition of fal 
ammoniac by means of pure quicklime, con- 
tains a fea-falt with an earthy bafis. This mate 
ter is lixiviated.in a fufficient quantity of water, 
the liquor filtered, and evaporated to the con- 
fiftence of a fyrup. It yields on cooling a cry- 
ftaline mafs, in which cryftals are diftinguifhed. 
This falt diflolved in water and filtered, forms 
a liquor named oi! of lime. 


DECOMPOSITION OF SALTS WITH AN EARTHY 
BASIS BY THE VOLATILE ALKALI. 


The volatile alkali obtained in decompofing 
fal ammoniac by fixed alkali or abforbent earths, 
decompofes all the felenites, and nitre and fea- 
falt with earthy bafes. 


ent ftates in which volatile alkali is procured, is the prefence or 
abfence of fixed air in the fubftance effecting the decompolition. 
Thus, chalk and mild fixed alkali always detach the volatile 
gikali of fal ammoniac in a concrete form; quicklime and 
eauftic alkali, in a fluid form. J. A, 


P 5 But 


Sa 
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But the fluid volatile alkali obtained by means 
of quicklime, fcarcely at all decompofes the 
falts with an earthy bafis; it only precipitates 
a very {mall quantity of earth. hy 


Thefe phenomena fhew that the quicklime 


has confiderably altered the nature of the volatile 
alkali. 


DECOMPOSITION OF SAL AMMONIAC BY 
CALX OF LEAD, PLUMBUM CORNEUM. 


Calx of lead decompofes fal ammoniac like : 
earthy calxes. It detaches the volatile alkali, 
which has confiderable ftrength, and is always 
in a liquid form. | 


The marine acid of the falt unites with the 
lead, and forms with it the plumbum corneum, 
which is ufed in the procefs for making phof- 
phorus. 


FULMINATING GOLD. 


The volatile alkali precipitates gold from its 
folvent. The precipitate collected is of a yellow 
colour. It fulminates and detonates in a very 

moderate 
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moderate heat, with very confiderable noife and 
explofion. I imagine this effect to proceed from 
a portion of the nitrous fulphur, formed by the 
union of the phlogifton with the nitrous acid 
which has fallen down along with the gold.* 


A # 
DECOMPOSITION OF SAL AMMONIAC BY 
IRON. 


Iron decompofes fal ammoniac, and detaches 
its volatile alkali. If a mixture of iron and well- 
dried fal ammoniac be fublimed, the‘ fal ammo- 
niac, for want of moifture, rifes in fubftance 
with a little iron. This fublimate is of a yellow 
colour, and forms what is called Exs Martis, 
or martial flowers of fal ammoniac. 


DECOMPOSITION OF SAL AMMONIAC BY 
COPPER. 


Copper decompofes fal ammoniac, and de-~ 
taches its volatile alkali. “This mixture, well- 
dried and fublimed, forms. Æns Veneris, or coppery 
flawers of fal ammoniac. 


* Bergman has refuted this theory by proving that it may 
be made by the marine acid alone, M. 


P 6 A QU A. 
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AQUA COELESTIS. 


Lime water and fal ammoniac, fuffered to 
ftand together in a copper bafon, acquire a fine 
blue colour. This is called agua ceeleftis. 


BLUE COLOUR WHICH ‘DISAPPEARS FOR 
WANT OF ‘AIR. 


If volatile alkali and copper filings are put 
into a phial, a fine blue tin@ture is produced. 
On ftopping the phial clofely the colour difap- 
pears fome time after, but appears again on open- 
ing it; and this phenomenon may be renewed 
a great number of times. 


WHITE PRECIPITATE OF MERCURY. 


If corrofive fublimate and fal ammoniac are 
diffolved together in water, on the addition of 
fixed alkali a mercurial precipitate of a very fine 
white is directly thrown down. 


In this procefs, the fixed alkali unites with 
the marine acid of the corrofive fublimate, and 
with the marine acid of the fal ammoniac; the 
volatile alkali of the fal ammoniac is difengaged ; 
and the mercury, deprived of acid, is obliged to 


precipitate. | 
E AU 
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L'AU DE LE CCE. 


The volatile alkali unites with oily matters, 
and forms ‘with them kinds of foap. The liquor 
named Eau de Luce is made with reCtified oil of 
amber and fluid volatile alkali obtained by means 
of quicklime. : ‘ 


Eau de Luce, to be fine, fhould be of a milky 
white ; and there fhould be no feparation of the 
faponaceous matter, but it fhould remain united. 
to the volatile alkali. | 


ANALYSIS OF SOOT. 


Soot on its analyfis furnifhes a phlegm fome- 
what acid, a ‘little empyreumatic oil, and then 
volatile alkali both concrete and liquid. ‘There 
remains in the retort a coaly, light, and fpongy 
matter. 


ANALYSIS OF CRUCIFORM PLANTS. 


“ 


There is a clafs of plants called cruciform, 
becaufe their flowers are difpofed in a crofs. 
Thefe on an analyfis furnifh fubftances fimilar 

| to 
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to thofe yielded by animal matters. Of this 
kind are crefs, radifh, fcurvy-grafs, muftard, 
and the other antifcorbutic plants. 


Thefe plants, diftilled in a retort, give out 
a volatile alkali both concrete and liquid, and 
an empyreumatic oil, The refiduum is a coaly 
matter. 


+ Chemifts are not yet agreed concerning the 
nature of the acrid principle of the antifcorbutic 
plants. It is certain that this principle, when 
obtained by a degree of heat inferior or equal to. 
that of boiling water, is neither acid nor alka- 
line ; at leaft nothing is perceived that indicates 
its partaking of the nature of either of thefe. 


I am inclined to think that this principle is 
nothing elfe than phlogifton, which is in a ftate 
approaching to that in which it exifts in the oily 
fubftance that compofes the /piritus reétor of 
odorous vegetables. 


My conjecture is founded orr the fingular pro- 
perty which the antifcorbutic plants have of tar- 
nifhing 
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nifhing filver veflels extremely, in the fame man- 
ner as thofe faline matters do which contain a 
fuperabundance of phlogifton. Silver veflels 
tarnifhed by thefe plants are alfo as difficult to 
clean, or more fo, than when tarnifhed by faline 


matters. 


ANIMAL KINGDOM. 


NIMAL fubftances are much more com- 
pound than thofe we have hitherto exa- 
mined, Several of the fubftances furnifhed by 
animals {till preferve many of the properties of 
the vegetables by which they are nourifhed. 


ON MILK, 


‘Milk is a white liquor which may be com- 
pared to emulfions, and is, in fact, an animal 
emulfion. Milk is compounded of butter, cheefe, 
and phlegm which holds in folution a certaim 
quantity of falts of different matures. This 
phlegm is termed whey. 


Cheefe acts as a mucilage in milk: it ferves 


as a medium to unite the butter with the whey. 
The 
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The butter contained in milk is in a ftate of ex- | 
treme divifion, and gives it its white colour. 


Acids coagulate milk, and feparate it into two 
parts: one, which is the curd or cheefe, is named 
the cafeous part; the other, which is the whey, 
is named the /érous part. 


’ Fixed alkali divides the cafeous part of milk, 
and feems to diffolve it; but in little while, it 
is found to coagulate it, as acids do. — 


» FRAN GIPANE, 


Milk, diftilled in a water-bath, yields a great 
quantity of infipid water. There remains at the 
bottom of the alembic the cafeous part dried, 
- which:is the fubftance named frangipane. 


ANALYSIS OF MILK. 


When milk is fet ‘to reft, there forms at the 
furface a thick pellicle called cream: it is this 
that contains the butter. 


Milk from which the cream is feparated is 
lefs white and thick. When left quiet, it grows 
| four 


348 ANIMAL SUBSTANCES. 


four and curdles in a fhort time. The cafeous 
part of this fkimmed milk is, cheefe, which is 
feparated from the whey by means of a cloth. 


2 


ANALYSIS OF CREAM. 


Cream contains all the principles of milk, 
but in different proportions. It contains lefs 
water and lefs cheefe than an equal meafure of 
milk, but more butter. The cheefe contained 
in cream is not in fufficient quantity to keep the 
butter fufpended in the water; for which reafon 
the butter feparates from the other parts on 
agitating the cream. 3 


The butter of cream may equally be fepara- 
ted by warming it in a water-bath ; but the but- 
ter thus procured has the tafte of melted butter, 
and is not fo good as that got by agitation. 


ANALYSIS OF BUTTER. 


Butter yields, on diftillation, a fmall quan- 
tity of an aqueous, acid, volatile, very penetra- 
ting liquor; and an oil in great abundance, 
which is of a fomewhat thinner confiftence than 

| the 
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the butter itfelf. The refiduum is a very fmall 
quantity of coaly matter. . 


From this analyfis it appears, that butter 
contains the fame principles as vegetable oils, 
and that it is itfelf an oily vegetable fubftance, 
which has not changed its nature in paffing into 
an animal body. 


ANALYSIS OF CHEESE. 


The cheefe that ought to be the fubje&t of an 
analyfis, is that made from fkimmed milk, which 
fhould-alfo be boiled in water in order entirely 
to deprive it of butter. Thefe precautions are 
_ neceffary for an exact analyfis. Cheefe, thus 
prepared, yields a good deal of concrete volatile 

alkali, and of empyreumatic oil. There remains 
in the retort a confiderable portion of a BGA 
rarefied coaly matter. 


From this analyfis it appears that cheefe is a 
fubftance perfectly animalifed, fince it furnifhes 
the fame principles as really animal matters. 


ANALYSIS OF WHEY, TAKING THAT OF 
COW'S MILK FOR AN EXAMPLE. 
Whey, after three fourths of it are evapora- 


ted, yields at firft-a falt which has a {weet 
fugary 
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fugary tafte, and is therefore called /al/t or fugar 
of milk. This falt is obtained by the firft cry- 
ftalization. The moft concentrated acids have 
no action upon it. Itis, however, of a fapona- 
ceous nature. If it be expofed to the action of 
fire in a retort, an empyreumatic oil is expelled 
from it, and a fixed alkaline falt remains in the 
retort. Sugar of milk has many properties in 
common with cream of tartar, but differs from 
it in not being acid.* 


On evporating the remaining liquor afrefh, 
it yields by cryftalization a falt nearly fimilar 
to the preceding, but which is decompofed 
by the mineral acids. A third evaporation gives 
cryftals of common fea-falt. 


‘There remains at laft a liquor which refufes 
to cryftalife. It contains fixed alkali and a 
little extrative matter. The alkali is procured 
without combuftion. 


Every quart of cow’s whey contains about 
feven or eight drams of the above- mentioned falts. 


* Mr. Scheele has extracted from milk two kinds of acids; 
the one he calls the acid of milk, and the other the faccharine 
acid of milk, M. 

It 
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It may reafonably be conjectured that all thefe 
falts come originally from the vegetables on which 
the animal feeds, and which have not been chang- 
ed in their paflage through the animal body. 


ANALYSIS OF FLESH, TAKING BEEF FOR AN 
: EXAMPLE. 


Beef, fubmitted to diftillation, yields, in the ~ 
heat of boiling water, an infipid phlegm, which 
has a flight fmell of meat. In a ftronger heat it 
gives out a volatile alkali both concrete and 
fluid, and finally a very fetid empyreumatic oil. 
The refiduum is a light fpongy coal, which 
occupies a great fpace, 


All kinds of flefh afford the fame produGs, 
as well as all really animalifed matters. 


ANALYSIS OF SUET. 


Mutton fuet, fubmitted to diftillation, yields 

a little of a very fharp penetrating acid liquor, 
and then an oil which congeals on cooling, ‘and 
which has nearly the fame confiftence that the 
fuet had before. A great number of repeated 
diftillations are neceflary for obtaining a fluid 
oil. After the diftillation and redtification of 
fuet, 
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fuet, there remains a fmall quantity of coaly 
matter. 


From this analyfis it appears, that fuet and 
all fatty animal matters afford the fame princi- 
# ples with vegetable oils. 


ANALYSIS. OF OSSEOUS MATTERS, TAKING 
HARTSHORN FOR AN EXAMPLE. 


Hartfhorn, with a heat a little greater than 
that of boiling water, gives out a large quantity 
of an infipid phlegm, with a faint very difagree- 
able fmell. In a ftronger fire it yields a phlegm 
charged with volatile alkali, which is called 
volatile fpirit of hartfborn; then a little of a light 
but fetid oil, a concrete volatile alkali, a red oil, 
and an oil as thick as turpentine. Thefe three 
oils are confounded together, and are extremely 
fetid. 


There remains in the retort the pieces of 
hartfhorn, which are black, and in a coaly ftate, 
but have preferved their form. 


Bones and offeous matters are compofed of a 


good deal of earth, and a gelatinous perfectly 
animalifed 
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animalifed matter, which ferves.as a glue to bind 
together the offeous particles, and give con- 
fiftence to the bones. It is this fubftance alone 
which yields the produë@ts above-mentioned on 
an analyfis. 


The produéts are rectified, in order to have 
them in their greateft purity. 


VOLATILE SPIRIT OF HARTSHORN RECTIFIED, 


Volatile fpirit of hartfhorn is of a red colour, 
owing to a little oil that it holds in folution. 
On diftilling it, there rifes, with a heat much 
below that of boiling water, volatile alkali in a 
concrete form. This falt is clean and tranfparent: 
it lines the upper part of the veffel. It diffolves 
in the liquor which rifes after it; and this forms 
vettified volatile foirit of hartfborn. 


When about half the liquor is come over, 
what remains in the retort is a phlegm of a bad 
fmell, which contains no more, volatile alkali. 
It is thrown away as ufelefs. 


RECTIFICATION OF VOLATILE SALT OF 
HARTSHORN. | 
Volatile falt of hartfhorn is of a black co- 
lour, owing to a portion of fetid oil with which 
| it 


# 
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it is impregnated. It is fubmitted to diftillation 
feveral times fucceffively, mixing it with ab- 
forbent earths and fand, in order to retain the 
oily matter. . 


RECTIFICATION OF OIL OF HARTSHORN. 
DIPPEL’S ANIMAL OIL. 


On fubmitting the fetid oil of hartfhorn to 
diftillation, it is rectified, becomes white and 
fluid like fpirit of wine, and lofes almoft all its 
bad fmell. This is what-is called Dippel’s animal 
oil. The fetid oil muft be diftilled three orfour 
times for this purpofe. A good deal of coaly 
matter remains after each diftillation. 


CALCINED HARTSHORN, 


The hartfhorn remaining in the retort after 
the firft operation is black, on account of the 
coal of the gelatinous part which it contains. 


This is burned in the open air in order to 
deftroy the coaly matter. After that there re- 
mains only a white earth, which has fome pro- 
perties in common with vitrifiable and calcareous 

| earths: 
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earths: it in fome meafure holds the middle place 
between thefe earths, but isnot a calcareous earth, 
as fome chemifts have thought. It is not con- 
verted into quicklime by calcination.* 


HARTSHORN PREPARED PHILOSOPHICALLY 
WITH WATER. 


When hartfhorn cut in pieces is boiled in a 
good quantity of water, the cartilaginous part 
diffolves in great meafure in the water, but the 
earthy part preferves its form. Thefe pieces 
have not near the fame folidity they before had, 
becaufe there remains only, in a manner, the 
pure earth, deprived of the gelatinous part. In 
the following experiment the inverfe of this is 
performed, that is, the earth ef bones is fepara- 
ted, and the cartilage preferved by itfelf. 


DECOMPOSITION OF BONES BY ACIDS. 


A flat piece of ivory or hartfhorn is plunged 
into diluted nitrous acid. The acid diflolves 


* By numberlefs experiments, it has lately been proved, 
in confequence of fome difputes amongft the French chemifts, 


that the earthy bafis of hartfhorn and other bony fubftances 
is almoft wholly calcareous, M, 


Q_ all 
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all the earth, but does not touch the cartilage ; 
and the piece preferves its form entire. It is 
wafhed in a fomewhat alkaline liquor, in order 
_ to carry off all the acid. In drying it becomes 
tranfparent and flexible like horn. 


PRECIPITATION ÔF THE EARTH OF BONES 
| BY FIXED ALKALI. 


On pouring fixed alkali into the acid in which 
bone has been infufed, it unites with the acid, 
and throws down the earth. 


ON EGGS. 


Eggs are compofed of an earthy covering, 
which is the fhell; a mucilage within it called 
the white; and a yellow globe in the centre of. 
the white, named the 4/4. ‘Thefe three fub- 
ftances differ much in their nature. 


The yolk is the part which is to form the 
chick ; the white is the part which is to ferve it 
for nourifhment during incubation, and in pro= 
portion as the chick difclofes itfelf. 


The 
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The fhell is a calcareous earth, which dif- 
folves in acids with a brifk effervefcence, and is 
converted into quicklime by calcination. 


ANALYSIS OF WHITE OF EGG, 


White of egg, in the heat of boiling water, 
yields a great quantity of infipid water. The 
dry refiduum is tranfparent as horn, 


This matter, fubmitted to diftillation with a 
fuperior degree of heat, yields a good deal of 
concrete volatile alkali, and a little empyreuma- 
tic oil. - 


ANALYSIS OF YOLK OF EGG. 


Yolk of egg is compofed of a very foft oil, 
and a mucilaginous matter which may be con- 
fidered as deftined to form the folid parts of the 
chick. Thefe two fubftances are of a different 
nature, as we fhall prefently fee. 


EMULSION OF YOLK OF EGG. 


Yolk of egg diffufes in water, and forms a 
white liquor refembling an emulfion; or rather 
which is a real anima! emulfion. 


Qs The 
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The mucilaginous matter ferves as a Ss 
to unite the oil with the water. 


OIL OF YOLK OF EGG, 


When yolks of eggs are dried, they liquefy 
after lofing their humidity. If in this ftate they 
are fubmitted to the prefs, a very foft yellow oil 
is procured, called oil of eggs. 


Oil of eggs fubmitted to diftillation, yields a 
very volatile, very penetrating acid, and an oil 
of the fame nature, that is, acid. 


From this analyfis it appears, that yolk of 
egg preferves all the properties of the vegetable 
oils to which it owes its origin. 


The refiduum after the expreffion of oil of 
egos is of a very different nature. It is a per- 
feGtly animalifed fubftance. It yields, on an 
analyfis, volatile alkali, as the flefh of animals 
does, and a good deal of empyreumatic oil. 


COAGULATION OF WHITE OF EGG BY 
SPIRIT OF WINE, 
White of egg diffufes in water like mucila- 


ginous matters. If fpirit of wine be added to 
this 
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this mixture, it unites to the water, and the 
white of egg coagulates and feparates. 


ANALYSIS OF FAT. 


The fat of animals is abfolutely of the fame 
nature with their fuet. It yields the fame prin- 
ciples on an analyfis; that is, a very volatile. 
and penetrating acid, and a thick oil, which 
_ fixes on cooling. 


ANALYSIS OF URINE. 


Urine is an excrementitious liquor, charged 
with the fuperabundant falts of the animal œco- 
nomy. 


The frefh urine of perfons in good health nei- 
ther effervefces with acids nor alkalies. 


Fixed alkali caufes it to exhale an odour of 
volatile alkali. 

The urine of fome perfons in perfe& health 
turns fyrup of violets green; and the urine of 
others turns the tinéture of turnfole red: thofe 
who make urine of this latter quality are lefs 
fubje&t to the ftone and gtavel, but it is always 


© 3 a fign 
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a fign of bad digeftion, fince it fhews that the 
vegetable acids have not been fufficiently ela- 
borated. 


DISTILLATION OF URINE, 


Urine, in a heat below that of boiling water, 

yields a clear liquor, of a very: difagreeable 
fmell, and which is found to contain nothing 
faline. 


In the heat of boiling water, the fluid that 
comes over is charged with a little volatile falt, 
and turns fyrup of violets green. 


FUSIBLE SALT OF URINE, 


Urine evaporated two thirds, yields, on cool- 
-ing, a falt of a particular nature, which is call- 
ed sative falt, or fufible falt of urine. This is 
the only kind of falt in urine proper for making 
the phofphorus of which we are foon to fpeak, 


SEA-SALT EXTRACTED FROM URINE. 


On continuing the evaporations and cryfta- 
lizations of urine, fea-falt is procured, and the 


other mineral neutral falts which men fometimes 
make 
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make ufe of, or are contained in the fubftances 
which compofe their food. 


EXTRACT OF URINE, 


After the cryftalization of the falts of urine, 
there remains a red thick liquor, which evas 
porated to drynefs, yields the extrac? of urine. 


EXAMINATION OF THE FUSIBLE SALT OF 
URINE. 


This falt impreffes the tongue with a faline, 
fomewhat coo} tafte. 


It does not lofe its water of cryftalization in 
the air. It froths in the fire, and by a fufficient 
degree of heat is reduced to a tranfparent as, 
as borax is. 


_ The fufible falt of urine is an ammoniacal 
falt of a particular nature. It is compofed of 
volatile alkali and an acid named pho/phoric acid. 
This acid is in the higheft degree fixed in the 
fire. 


Q_4 The 
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The fufible falt of urine fubmitted to diftilla- 
tion fuffers the volatile alkali to efcape: the acid 
is left behind in the retort, not being capable 
of rifing. 


This acid has all the general properties of 
acids. When united to the phlogifton it forms 
a kind of fulphur, named pho/phorus. . 


This phofphorus is generally made in the 
following manner. 


PHOSPHORUS. 


A mixture ismade of plumbum corneum, of 
urine dried to the confiftence of an extract (from 
which the fufible falt has not been feparated, ) 
and of chareoal in powder. This is fubmitted 
to diftillation with a gradual heat. 


There firft rifes volatile alkali, partly con- 
crete, and partly fluid, and avery fetid empy- 
reumatic oil. The fire is raifed till the retort 
becomes red, and nothing more comes over. 
The receiver is then changed; water is put into 
the new one, and the fire is increafed till the re- 
tort is brought to a white heat. The phofphorus 
_pañles over in vapours, and manifefts itfelf by 
the 
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the light which fpreads through the infide of the 
receiver, and which iffues through the little hole 
made 1 in its body. 


“When the operation is finifhed, the veffels 
are fuffered to cool during forty-eight hours. 
At the bottom of the receiver there is found a 
black coaly powder which contains the phof- 
phorus. 


The above procefs is that of Mr. Maroraff, 
It has always fucceeded with me, not failing 
once in twenty times that I have tried it. Some 
perfons would infinuate that the plumbum cor- 
“neum caufes the retorts to melt during the ope- - 
ration; but [ can affirm the contrary. This 
mixture is fo refractory that it does not even en- 
ter into fufion in a crucible, on account of the 
charcoal, which prevents the re-union of the 
lead that revives in extremely minute grains,* 


LS 


* The chemical world is much obliged to Mr, Scheele for the 
fimple method by which this fingular body is now procured, 
The bones of all quadrupeds, of birds, and fifhes, by long 
digeftion in the vitriolic acid yield microcofmic falt in great 
abundance; and the union of this falt with an equal weight 


of charcoal, affords by diftillation 4 confiderable quantité of 
phofphorus, M, 


Q 5 RECTIFI- 
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RECTIFICATION OF PHOSPHORUS. 


‘The coaly powder above-mentioned is fub- 
mitted to diftillation. ‘The phofphorus, which 
exifts in it ready formed, rifes with a moderate 
heat. Water muft be put into the receiver to pre- 
vent the phofphorus from burning as it comes 
over. 


In order to form the phofphorus into fticks, 
at is melted in tubes of glafs filled with water 
and ftopped with a cork at the lower end. Thefe 
tubes are plunged into hot water, when the 
phofphorus melts and fettles into the lower part 
of the tubes. When it has cooled and fixed it 
is drawn from the tubes, and kept in bottles 
filled with water, becaufe it decompofes in the 
air. 


Phofphorus fmokes in a warm air: the phlo- 
gifton flies off, and the acid remains. 


It inflames with a very moderate degree of 
heat; for this purpofe it is fufficient to rub it 
between two papers. When melted in water 
heated to 50 degrees above the freezing point by 

Reaumur’s 
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Reatfmur’s thermometer, it fwims and inflames 
on fhe furface of the water. 


ANALYSIS OF ANTS. 


Ants, common flies, bees, and many other 
infects of this kind, fubmitted to diftillation, 
yield an acid and an empyreumatic oil, like ve- 
getable matters. After thefe fubftances are ex- 
tracted, a volatile alkali and an empyreumatic 
oil of the fame nature, that is, fimilar to thofe 
procured from perfectly animalifed matters, 
come over. ‘There remains in the retort a light 
fpongy coal. 


ANALYSIS OF SPONGES, 


‘Sponges, madrepores, corals, and other re- 
ceptacles of marine infects, yield, on diftillation, 
the fame products as animalifed matters; that 
is, volatile alkali and a fetid oil of the fame nature. | 


Dia dot ene N en 


HE art of dying is entirely founded on 
chemiftry. To dye a fubftance is to com- 
bine it with one or more fubftances of an abfo- 
lutely different nature. The operations by which 
thefe combinations are made afford an infinite 
. number of very fingular and interefting chemi- 
‘cal phenomena. ‘This it was that engaged Mr. 
’ Macquer to occupy himfelf with this objeé, 
and to make it the fubject of one of our chemi- 
cal lectures. An abftra& will probably be ac- 
ceptable to the reader. 


All the art of dying confifts, in extracting 
the colouring matters from the different bodies 
that contain them, making them pafs into the 

fubftances 
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fubftances that are to be dyed, and fixing. them 
there as firmly as poffible. - 


The ange matters made ufe of in dying 
are extracted from vegetables and animals. Mr. 
Macquer, in confequence of the experiments he 
has made relative to this fubject, has ranged 
them all in three clafles; viz. 1. dyes of a 
gummy nature; 2. thofe which are gummy- 
refinous ; 3. thofe which are purely refinous. 


Among thefe fubftances there are fome which 
ferve for dying without any preparation or cor~ 
vofive. Thefe are thofe the dying principle of 
which is of the nature of peng sels 


Thofe fubftances the dying principle of which 
is refinous, require a preparation, in order to 
facilitate its folution in water, and exalt its co- 
lour. They, however, require no particular 
preparation of the ftuff to be dyed. 


Thofe, the colouring principle of which is of 

a gummy nature, require a corrofive, in order 
to make the colour adhere better, and to exalt 
it. Among the dyes of this clafs, there are fome 
the 
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the corrofive of which is put into the ftuff be- 
fore the application of the colouring matter, and 
others where it is put into the vat containing 
the dye. 


The matters to be dyed afford particular phe- 
nomena, which are relative to their fpecific 
nature and character. Wool, filk, cotton and 
thread are not equally fufceptible of receiving 
the fame dyes. Wool and animal matters are 
thofe which are the moft eafily dyed, and the 
colours of which are the fineft and meft durable: 
cotton, thread and all vegetable matters, on the 
other hand, are more difficult to be dyed. Silk 
holds the middle rank, not being fo eafily dyed 
as animal, nor fo difficultly as vegetable matters. 
We fhall give fome examples of the different 
claffes we have juft eftablifhed. 


ON GUMMY-RESINOUS DYES, WHICH RE- 
QUIRE NO PREPARATION NOR CORROSIVE. 


Any quantity defired of green walnut fhells is 
boiled in water, and the decoétion ftrained. 
Into this liquor, which is called a bath, is 
plunged a fkain of wool, and it is left there till 

fuficiently 
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fufficiently dyed. The wool is then wafhed 
feveral times, in order to take off all the dye 
_ which is not incorporated with the ftuff. 

The proof of this dye is a folution of cream 
of tartar in water. 7 


By the term proof, is meant the experiment 
made to try the firmnefs of a dye applied to any 
ftuff. This experiment confifts in boiling the 
dyed ftuff, for a certain time, in water charged 
- with fubftances, the aétion of which that dye 
ought to refift. The proof is therefore different, 
according to the nature of ftuffs and dyes. 


On Refinous Dyes which require being prepa- 
red, but need no Preparation of the Stuff. 


ROSE-COLOURED BYE, GOT FROM 
CARTHAMUS. 


Two drams of carthamus wafhed and dried * 
are mixed with eighteen grains of alkaline falt, 
à and 


* The flower of carthamus, or baftard faffron, contains a 
great quantity of yellow extraëtive matter, foluble in water, 
which 
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and feven drams of fpirit of wine. This mixture 
is macerated in the cold for two hours: two 
ounces of cold water are then added, and it is 
macerated two hours more. The liquor is pafled 
through a cloth, and a fufficient quantity of 
lemon juice or diftilled vinegar is put to it, till 
it becomes of a cherry colour. This bath is ufed 
for dying filk, 


which muft be taken out before the flower is ufed for a red 
dye. Flowers of carthamus are wafhed in the following man- 
ner. Sôme pounds of it are put into a cloth fack, moderately 
‘tight. This is put in water, and worked about with the 
hands, to facilitate the folution of the extractive matter. The 
water is changed in proportion as it becomes impregnated, 
and thrown away as ufelefs. ‘The operation is continued, till 
the water is no longer diftoloured. The dyers are accuftomed 
to ufe it while it is moift, as they have remarked that it does 
not afford colour enough when fuffered to dry. But this 
lotion would be véry inconvenient in operating in the {mall 
way, becaufe frefh carthamus muft be wafhed as often as it 
was wanted, I have remarked that it may be dried, and yet: 
ufed at pleafure, on moiftening it with a little fpirit of wine, 
which diffolves the refinous colouring part. Carthamus, thus 
dried, gives out its dye copioufly enough for fmall operations, 


ANOTHER 


~ 
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ANOTHER EXAMPLE. 


SAXON BLUE, 


Three drams of indigo and an ounce and a 
half of concentrated vitriolic acid are digefted 
together with a gentle heat. To this mixture 
a {mall quantity of water is added. 


When this indigo is wanted for ufe, a little 
of it is diffufed in a good deal of boiling water. 
Into this liquor the uff to be dyed is plunged, 
and kept in till it has acquired fufficient colour. 


The proof of this dye is vinegar. 


On Gummy Dyes, whieh require a Corrofive 
of Alum. 


YELLOW OF YELLOW WOOD. 


Three drams of yellow wood cut in fmall 
_ pieces are boiled in eight ounces of water, and 
the decoction ftrained. Into this a fkain of 
atumed * filk is plunged, while it is very hot, 
and is left in till fufficiently coloured. 


* To alum, is to impregnate a ftuff with alum, For this 
purpofe, alum is diffolyed in water, and the ftuffs are plunged 
in the folution, where they are kept for a certain time, They 
are then wafhed to take off all the fuperfluous alum. : 

; € 
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It is neceflary that the alumed filk fhould be 
well wafhed before it is dipped into the liquor, 
otherwife the fuperabundant portion of alum 
which is not combined with the filk, will preci- 
pitate all the colour of the dye in clots. 


ANOTHER EXAMPLE. 
FINE CRIMSON. 


A decoétion is made of a dram of cochineal 
in four ounces of water, and fix drops of folution 
of tin in aqua regia are added. Into this a fkain 
of alumed filk is dipped, which in a fhort time 
is dyed a fine crimfon. 


The proof of this dye is foap-water. 


On Gummy Dyes, the Corrofive of which is 
put into the Liquor. 


SCARLET ON WOOL. 


Half a dram of cochineal is boiled in eight 
ounces of water, and to this is added a dram of 
folution of tin in aqua regia, let down with as 
much water. A piece of woollen ftuff is plung- 
ed into this bath, and boiled till it is fufficiently 


coloured. 
The 
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The proof of this dye is folution of alum. - 
Thread, cotton and filk do not take this dye. 


After thefe proceffes for dying, I fhall give 
a reccipt for a very good writing ink, which, it 
is well known, is the bafis of the black dye; 
and I fhall conclude with a procefs for making 
painter's lake. 


INK. 


Take of galls, a pound; gum Arabic, fix 
ounces ; green vitriol, fix ounces ; water, feven 
pints. 


The galls and gum Arabic are to be grofsly 
pounded, and macerated in the water, upon 
warm afhes, for twelve hours, flirring the mat- 
ter from time to time with a ftick. The green 
vitriol is then to be added ; and, while the mix- 
ture is pretty hot, the whole is to be ftirred, 
without putting it again on the fire. When 
the liquor is cooled, the ink is made. It is paf- 
fed through a hair fieve, and fuffered to fettle 
till the next day. It is then put into well-ftopped 
bottles. 


Galls contain an aftringent principle, and 
developed phlogifton. Thefe principles decom- 
. - pote 
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pofe the vitriol. The phlogiftic matter attacks 
the iron, precipitates it, and converts it into a 
matter very analogous to Pruffian blue, but dif- 
fering from it in being entirely foluble in acids, 
which the other is not. This ferruginous pre- 
cipitate is very fine. It would fall down after 
fome time, if it were not fupported by the mu- 
cilage of the gum Arabic, which gives the liquor 
fuficient confiftence to retain it. 


RED LAKE OF COCHINEAL. 


Half an ounce of cochineal and five ounces 
of alum are boiled together in a fufficient quan- 
tity of water. The liquor is filtered, and fome 
drops of folution of tin are poured into it. Some 
fixed alkali in folution is then added. ‘This de- 
compofes the alum, and precipitates its earth; 
which, as it falls down, colleëts and carries. 
with it all the red colour. The liquor is filter- 
ed; the fluid is thrown away, and the precipi- 
tate is wafhed to carry off the faline particles, 
and then dried. 


All the other lakes may be prepared in the 
fame manner.. The folution of tin may be left 
out if it be thought proper. 
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fet Sees green = - =e 153 
ve FRERE UE calcined tae - ibid, 
2) Janar = - - 131 
sms of copper  - - - 138 
..— of iron and copper - - 160 
en. of lead - - - 175 
sen. . Of mercury - - Fe 183 
mme fweet earth of - - 155 
Vitriolated Tartar - - - 82,98 
FRE ----.. decompofed by nitrous acid 98 
menenpnennnnrnnne made with liver of fulphur : -90 
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Ww. 
Water, on Page 48 
bonds diftillation of : ’ 51 
--..- different ftates in which itis pretentie falts76 
mes. of Rabel 305 
Wax, analyfis of ‘ . 297 
Lie bleaching of . . : 298 
Whey, analyfis of . . 349 
Wine, diitillation of ‘ : 304. 
no. extract of , « tide 
ce oilof eae . ; 306 
-«---- fpirit of ; ; 304. 
Wood, analyfis of ‘ 71208 
Z. 
Zafre 231 
Zinc, on . e214 
ae diffolved in vice acid : 215 
aie flowers of +s x 214. 
— purified : ° 215 
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_ Page 71, line 22, for alum fatarated with earth read aim 


BE ST ghee ear 4 ty PEASE 
Saturated with its earth. © eh Cane LP. eae 
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